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PREFACE 

The scrutiny of the age returns of the 1951 Census and the 
preparation of Life Tables for the census was entrusted to Shri 
S. P. Jain, who was appointed Census Actuary in addition to his 
duties as Statistician, Labour Bureau, Ministry of Labour. The Age 
Tables prepared by Shri Jain for 1951 as well as 1941 census 
have been published in Census of India Paper No. 3 of 1954 
entitled “Age Tables — 1951 Census” along with a note by him. 
Shri Jain has since constructed Life Tables. These Life Tables 
along with Shri Jain’s Actuarial Report are printed in this Paper 
and presented for public information. 


» 


New Delhi ; 
15th February, 1954 


R. A. Gopai.aswami, 

Registrar General, India. 
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Census of India Paper No. 2 oj 1954 


Actuarial Report — 1951 

by S. P. Jain, M.Sc., F.I.A., F.S.S. 


THIS is a Report on the seventh ot a series ot 
investigations into the mortality of the Indian 
population based on the Census data. The 
first three were made by Sir George Hardy, 
the fourth by Mr. T. G. Ackland with reference 
to 1911 Census, the fifth by Air. H. G. W. Mcikle 
with reference to 1921 Census and the sixth by 
Mr. L. S. Vaidyanathan with reference to 1931 
Census. No such investigation was carried out 
in connection with 1941 Census and even the 
usual age tabulations were not compiled owing 
to war-time pressure of work. Age tabulations 
were however made 7 or 8 years later. The pre- 
sent investigation has interests and problems of 
its own, coming as it docs after two decades 
during which vital changes have taken place in 
the country. Registration data relating to deaths 
continue to be as unsatisfactory as ever. In fact, 
during the War years registration work deteriorat- 
ed further and it is not cert in whether the sys- 
tem has yet returned to its prewar efficiency 
even. The sound method of comparing deaths 
in an age sector with the relevant exposed-to- 
risk population continues to be ruled out, and to 
investigate into the mortality experience of the 
population, resort has to be made to the impro- 
vised method of comparing the age distribution 
at two censuses. This time the problem bristles 
* with certain peculiar difficulties. There was a 
belated effort and age tabulations of 1941 Census 
data for the Part A States by single year of age 
were brought out, but age distribution for cer- 
tain others are still not available. Birth-place 
statistics also, which supply the data on immi- 
gration and emigration for States, were not 
tabulated \ only for a few units information on 
immigrants is available. The last decade saw the 
integration and division of States, which made 
revolutionary changes in the extent of the various 
State units, in which the country is usually consider- 
ed. The unprecedented movement of population 
following in the wake of Partition so thoroughly 
changed the composition of the indigenous 
population in certain States like Punjab and West 
Bengal that comparisons of age composition at 


the two Censuses for deriving mortality rates 
have practically no significance. However, there 
have been two developments in 1951 Census, 
which have considerably mitigated the rigours 
of these difficulties. 

(i’i) So far life tables based on the mortality 
investigation have been prepared mainly for each 
State unit. In 1931 Report, life tables are given 
lor every British Province including the small 
States, if any, in direct political relationship 
with it. This time the Registrar General took 
an important decision to group the political 
units into 6 zones and to present the Census data 
for these zones, which has, of course, to be assem- 
bled from the primary units. This approach 
paved the way for the decision to prepare life 
tables for Zones only. Most of the internal 
migration between States is on a regional basis t 
and, therefore, the effect of migration on the 
growth ot Zonal populations is smaller compared 
to that in the case of State units. This factor 
is of considerable significance in view of the ab- 
sence of proper migration data in respect of 1941 
Census. Further, the formation of Zones solved 
the problem created by the absence of data on 
age distribution in certain areas. The age data 
which are available for a greater part of a Zone 
may be taken to reflect the age distribution of 
the Zone as a whole. This assumption made 
it possible to prepare the life tables for five Zones 
but North-West India Zone presented a peculiar 
problem. The population of Punjab was badly 
disturbed by migration on a large scale and hence 
was not amenable to treatment adopted for the 
mortality investigation. For the remaining areas 
data on age distribution in 1941 was available for 
a population of 14,808 thousands as against the 
Zonal population of 31,967 (excluding Jammu 
and Kashmir) in 1941. This coverage is not 
considered to be sufficiently complete to justify 
the assumption that the available age distri- 
bution reflects the distribution in the Zone as 
a whole, particularly when the areas for which 
the age data arc available were themselves con- " 
sidcrably disturbed by the migratory movement 



following Partition. It was, therefore, decided 
not to prepare life tables for the North-West 
India Zone. Owing to similar disturbances 
after Partition in West Bengal, the data relating 
to this State have not been included in the con- 
struction of life tables for East India Zone- 
These decisions incidentally solved the problem 
arising out of the inflation of population returns 
in 1941 Census for the two States of Punjab and 
Bengal, where this trouble was acute, have been 
dropped out. 

(1.2) The other notable development in 1951 
Census is the tabulation of a 10 per cent, sample 
by single year of age. So far, the actuary was 
being furnished quinquennial group populations 
according to an age grouping fixed for him, 
along with a single year age distribution of a 
limited number ranging from 25,000 to 100,000 
for each sex selected at random ftom representa- 
tive tracts in some ol the major provinces^ 
and he had to make the most out of it. This 
time single year age returns based on a large- 
sized sample make it possible to study the data 
and to make any groupings considered suitable. 
This change gave a large latitude for exploring 
alternative methods of dealing with the subject. 
One important advantage accruing from this 
change is that it has been possible to prepare 
Age Tables by single year of age corrected for 
misstatement of age on the basis of features 
shown by the primary data. The Age Tables 
along with an explanation of the treatment of age 
data have been published separately in Census 
of India Paper No. 7 of 1953. The explanations 
given there form an integral part of the dis- 
cussions in this Report. 

2. The Method 

(2.0) The method followed in the present 
investigation continues to be based, in principle, 
on tracing cohorts living at one point of time to 
their survivors at another point of time. How- 
ever, the details of application of the principle are 
different. The age returns by single year of age 
being seriously distorted, calculations arc based 
on population in quinary age groups 3—7, 8 — 12 
etc. The group totals after necessary correc- 
tion for systematic bias and smoothing as 
explained in the construction of Age Tables are 
used to obtain population at mid-ages 5, 10, 
15 etc., as at 1941 and 1951 Censuses. From 
these estimates of population at pivotal ages, 


the probabilities of surviving for 10 years are 
obtained by dividing population at pivotal age 
x+10 in 1951 by the population at the pivotal 
age x in 1941. The probability, p x , of surviv- 
ing one year for individual ages is interpolated 
from the ten year survivance probabilities by 
applying to their logarithmic values the fourth 
and fifth order difference osculatory interpola- 
tion formulae developed in connection with 
Age Tables. In this procedure, stand has been 
taken on the fact that the primary data can be 
used to yield population estimates at pivotal 
ages only. From the pivotal values ten-year 
survivance probabilities are deduced and so these 
are firmly related to the primary data. The 
values of the primary function q, shown in the 
life tables so prepared are the results of mathe- 
matical calculations from the observed ten year- 
survivancc factors. 

(2.1) The main method described in (2.0) 
gives firm estimates of p, for the ages 5 to 60. 
Other methods have to be adopted to extend the 
rates to the extremities of span of life. Owing to 
the well-known unreliability of age returns 
at very old ages, say, above 75, the values of p, 
obtained for ages beyond age 60 by the main 
method have not been adopted. As was done 
in the case of English Life Tables in a similar 
situation, a Gompertz curve is used to extend 
the table to the end of life. 

(2 2) There are no data on which to base 
the rates below age 5. The life tables arc ex- 
tended below age 5 by fitting the curve 

U = A+ Hx+ Bc«+ n ^ r 

to values of 1„ the life table value of ihc number 
living at age x, already obtained for ages 5 and 
above. This curve has been used for the pur- 
pose in constructing the Indian Life Tables 
in the past but this time the values of the con- 
stants are determined with reference to the current 
data relevant to the Zone concerned. In the 
above equation, actual calculations show B to be 
a positive large number and c a positive fraction. 
Thus, the .term Bc‘ decreases in geometric 
progression with increase in age, which indica- 
tes that the role of c is to regulate the decrease 
in the extra child mortality as age increases. 
The value of c is, therefore, determined by 
calculations made on the average rates, of mor- 
tality at ages r, 2 and 3 shown by old foreign well- 
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constructed life tables, which show a mortality 
level as heavy as is known to prevail in India. 
By a happy coincidence, c works out to be 0 45 
for males, which is the value assumed by Vaidya- 
nathan in 1931 investigations, but for females 
it comes out to be 0-474. 

(2.21) The values of the constants A, H and 
B in the expression for 1 , have been determined 
by fitting the equation without the last term 

m 

to 1 5 , 1,. and 1, taken trom the rele- 
vant Zonal life table. The term - m 

nx + i 

is meant to provide for a heavy infant mortality, 
which is characteristic of the Indian experience. 
The term should become insignificant when x 
reaches the age 5 and this objective is served, 
if n be taken as 20. The constant m is so 
determined that the ratio of 1, to l 0 gives the 
average infant mortality rate for the Zone during 
the intcrcensal period. Owing to the unrelia- 
bility of registration records, the registered in- 
fant mortality rates do not serve the purpose. 
From general considerations, a lower and an 
upper value of infant mortality have been fixed, 
which are considered to be safe limits within 
which the true <-alue would lie. The resulting 
values of rates of mortality for ages 0-4 along with 
the corresponding values of expectation of life 
are given in Tables B. While it is considered that 
this would meet the ends of scientific accuracy, 
for practical purposes definite values of rate 
of mortality for ages 0-4 are still needed. Ac- 
cordingly, a definite value of infant mortalitv 
rate, based on an intelligent guess, has been as- 
sumed and the life table has been extended below 
age 5 on this basis. Thus, rates below age 5 
are not based on colid facts but to an extent on 
a subjective estimate. This explains why the 
portion of the life tables below age 5 is shown in 
italics. The position has been frankly stated 
to be scientifically correct, but this should not lead 
to any lack of confidence in the figures given out 
on estimated bases. It is maintained that even 
this portion of the present life tables conforms 
more to facts than it did in the past. Applica- 
tion of mortality rates in this age sector from 
the present Zonal life tables to the calculation of 
birth rates in the individual States by the 
•reverse survival’ method yielded estimates, which 
were, in almost every case, consistent with those 


derived by an independent method not involving 
the use of life tables. Details may be seen in the 
Annexurc in.Appcndix TI to 1951 Census Report. 
Here it would suffice to cite this as an evidence 
of the soundness of the life tables. It will be 
seen by taking the figures shown in the life table 
with the relevant figures in Table B that expect- 
ation of life at birth as given in the life table may 
be out by 1 or 2 years either way, if at all. 
According to 1941-50 experience, expectation of life 
at birth was 32-45 for males and 31-65 for fema- 
les. It is unlikely to have been higher than 33-67 
for males and 32-85 for females or lower than 
29-87 for males and 29-62 for females. Ac- 
cording to 1931 investigation the correspond- 
ing figures were 26-91 for males and 26-56 for 
females. Kingsley Davis has given in his book 
Population of India and Pakistan ’ an abridged 
life table for 1931 — 40 based on the then available 
age returns for 1941, which covered 46-5 per cent 
of the total population of India. According 
to him. the expectation of life at birth was 32-09 
for males and 31-37 for females. 

(2.3) The Life Tables for the five Zones 
separately for the two sexes based on the rates 
obtained as explained above are shown in Tables 
A. The various functions shown therein have 
been calculated in the usual way. The values of 
L„ the number living between ages x and x-f-i, 
for ages below 5 have been obtained by integrat - 
ing the expression for 1«, while for ages 5 and 
over, as usual, mean of the values of l x and 1„ +1 
has been taken. The Life Tables for All-India 
have been constructed in the same way 
as the Zonal Life Tables from the pivotal 
populations by combining the estimated pivotal 
populations of the Zones. 

Recommendations have been made by the 
actuaries in the past to make arrangements for 
the collection of reliable data on deaths by ages 
near about the Census time at least in selected 
areas. Only by collecting direct data on mortality 
can reliable information on the Indian mortality 
experience be obtained. The importance of a 
sound mortality table covering the experience 
of the general population in demographic studies 
cannot be over emphasised. Such a table is 
an invaluable guide for purposes of planning 
and policy-making in a Welfare State. It may 
not be too much to expect that now at least steps 
will be taken to collect such data and that the 
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next life tables of India will be prepared from 
well-recorded deaths bv age in some selected 
areas at least. In particular, there are no data 
for determining mortality in the childhood 
ages. The recommendation to collect reliable 
data on deaths below age 15 at least in repre- 
sentative small areas in each State repeated in 
para 61 Section IV of 1931 Actuarial Report 
by Vaidyanathan deserves to be specially em- 
phasised. The type of investigation that is 
carried out at present in the absence of anything 
better cannot be held to be completely satisfac- 
tory. However, when a plea is put forward 
for collecting a reliable record of deaths by ages, 
a warning may be sounded about planning it 
cautiously. It may be prudent to institute a 
pilot enquiry in certain areas. In a similar 
enquiry in Mysore in 1940 details of which arc 
given in 1941 Part I— Census Report for Mysore 
the number of deaths by age obtained in the 
enquiry had to be raised arbitrarily in the ages 
below 20 and above 70 by varying percentages 
in order that they may appear sensible. 

A detailed discussion of the methods mentioned 
in the preceding paragraphs is given below. 
This is followed in paras 10 and 11 by a dis- 
cussion of the results obtained. 

3. Age Data 

The primary material required for the 
mortality investigation of a zone based on the 


data of two Censuses is the age distribution 
of the population of the Zone. We may 
either work on the actual figures of popula- 
tion by age as at the two censuses or re- 
duce them proportionately for convenience of 
working with smaller figures. The latter ap- 
proach becomes necessary when the area covered 
by the Zone has undergone a change during the 
intercensal period and it is not possible to re- 
construct the age distribution for the same, 
coverage of area at the two Censuses. In such a 
case it is assumed that the available age distri- 
bution refleas the distribution for the whole 
area. A convenient figure P may .be taken for 
the first Census and the corresponding popu- 
lation P' at the second census may be calculated 
by multiplying P by the ratio of the total popu- 
lation of the Zone at the second census to its 
total population for the same coverage at the 
first census. The age composition of popula- 
tions P and P' may be worked out by applying 
the ajc distributions at the respective censuses 
This procedure was actually adopted for ob- 
taining populations P and P' and their age dis- 
tributions, such that P observed at 1941 changed 
over to P' by 1951 as a result of the changes 
that occurred in the actual population during the 
intercensal period. There is a yet more impor- 
tant reason for adopting this procedure, which 
will be clear from the figures shown in Table 1 


given below 


Table 1 





. 

194* P°P- 
for which 

Zonal Tabic 

States included 

1951 

(cxcl. D. P.) 

• 

1941 

age data 
arc available 

(0 

( 2 ) 

( 3 ) 

(4) 

( 5 ) 

1, North India . 

2 . Hast India 

a. South India . 

Uttar Pradesh* • • • 

Bihar*, Orissa*, Assam*, Manipur* • • 

Madras*, Mysore*, Travancorc-G>chin*, 

62,735 

64.124 

75.584 

5<>.532 

5 M 01 

64.837 

55>895 

56,202 

64,647 

4 . West India 

5 . Central India . 

Bombay*! Saurashtra, Kutch . • 

Madhya Pradesh*. Madhya Bharat. 

Hyderabad*, Bhopal, Vindhyo Pradesh. 

40 , 2 <;i 

52.055 

33.250 

47.274 

24.904 

38.2X3 

6 . All India 

All the above States. .... 

294.749 

260,294 

239,86* 


In 1 aoie 1, oiuies which iwvt uctn tAciuutu 
from this investigation are not shown. The 
populations of persons in 1951 and 1941 covered 
by the Zonal tables according to 1951 lay out are 
shown in columns (3) and (4). It will be ob- 
served that 1951 population is shown exclusive of 
displaced persons. It was a happy decision to 
prepare sample age returns for the general 


population - 

placed persons. This suits the purposes of life 

tables admirably, as it cuts out the disturbance 
in age .distribution due to this abnormal 
immigration. In column (5) is given the popula- 
tion of persons for which age tabulations for 
I94 i arc available, the relevant States being 
marked by asterisks in column (2). 


In addition, in West India, age tabulation re- 
lating to Bhavanagar State, having a population 
of 618 thousands, is also available, and this 
population is included in the figures shown in 
column (5). In Central India, similar data for 
Rewa and Gwalior having a population of 5827 
thousands are available and are included. The 
age data in respect of Mysore, Travancore- 
Cochin, Bhavanagar, Rewa, Gwalior and 
Hyderabad are available by single year of age 
upto age 4 and in quinquennial groups 5 — 9, 
10—14, etc., for the later ages, the last group 
being 70 and over. These group totals had 
already been smoothened before publication- 
For the rest of the States, population by indi- 
vidual ages is available. As is explained later, 
the individual age data are combined into 
quinary groups 3—7, 8—12 etc. and corrections 
for systematic bias are made. In the case of the 
above six States, the corresponding group 
populations according to 3—7 grouping have 
been obtained by breaking 5—9 grouping on 
pro rata basis. For instance, group total for 8—12 
was obtained from g x (5—9)+ g x(io— 14). 

The age-distribution of Mysore and 
Travancorc-Cochin in 1941 is similar to 
that of Madras. The age distribution of 
Bhavanagar agrees with that of Bombay but 
those of Rewa, Gwalior and Hyderabad arc 
perceptibly different from that of Madhya 
Pradesh. 


Table 1 shows that 1941 age distribution is 
available for a major portion of the Zones. In 
West India and Central India the coverage is 
less complete than that in the case of other Zones. 
The available age distribution is taken to indicate 
the distribution in the Zone as a whole. The 
age distribution in 1951 for a Zone is obtained 
by weighting the age-distribution of each State 
in the ratio of their respective populations, so 
that finally the totals of 1941 and 1951 age dis- 
tributions are in the ratio of the total population 
of the Zone in 1941 and 1951. Thus, 1951 age 
distribution above age 10 so obtained, subject to 
correction for changes due to migration, repre- 
sented the survivors of 1941 age distribution. 
In further discussion, unless stated otherwise, 
1951 population is taken as having already been 
corrected for migration. A comparison of the 
1951 population aged x+10 with 1941 population 


aged x gives the probability of the latter popula- 
tion surviving for ro years. This comparison 
of cohorts in two age distributioas is the basis 
of the method adopted in deriving mortality rates 
from the data for two Censuses. Before pro- 
ceeding further, it may be desirable to discuss 
the real significance of mortality rates obtained 
on this basis. 

4. Rationale of the Method 

(4.0) In deriving mortality rates from the ratio 
of population P' x+ i 0 aged x+ioat 1951 Census 
to the population P x aged x at 1941 Census, it is 
assumed that there is a common mortality scale, 
which is applicable to all generations crossing the 
intercensal period. Persons, who may be 
living at age x at any time in the intercensal 
period, are subject to q x , the rate of mortality 
at age x according to this common mortality 
scale. In this way, 1941 population moves 
on to 1951 population under the operation of 
this common scale. This scale fixes rates of 
mortality at different ages to which the com- 
munity is subject. These rates of mortality 
determine the various functions of the relevant 
life table, such as L x which represents the number 
living between ages x and x+i at any time in the 
community subject to those rates of mortality. 
P x and P' x+ 10 should be taken as the observed 
values of L x and L x +io at times of the cen- 
suses. 

Thus, 

P x +10 / P x =L x + 1 o / Lj 

Adopting the well-known approximation 

L* = lx+i» "here I, represents the usual 
life table number surviving to age x, we have 
JVio = l* ±i o+ L= toPx+J 

P* h+i 

which gives the probability that a person exactly 
aged x+i will survive for the next to years. In 
the next para, we shall see what the ‘ common 
mortality scale’ connotes with reference to 
the actual conditions. 
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scale determines mortality rates which operating 
on 1941 population will reproduce individual 
age population above age to as enumerated at 
1951 Census. Let *>P 22 denote 

aged 22, which would be enumerated, if a 
Census were taken at the corresponding time 
,n 1943 J let «q 22 denote the ra"e 
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of mortality actually experienced by persons aged 
22 in the year 1943. Tracing a group through 
the intcrcensal period, it is seen that 41 P 20 
successively changed to the numbers 4£ P 2 i, 

43 P 2 2 6O P 20 , 61 P 30 year by 

year by the operation of mortality rates 4l q 20 , 

4I Q2i > 60 q29 . In the same 

way, 41 P 29 changed to 51 P 39 by the operation 

of 4 l q 29 > 42 q3o » 60 qs8 and 

similar remarks apply to 4I P 2 , , 41 P 22 

41 P 28 • Thus, the population aged 20 — 29 
in 1941 moved on to the population aged 30—39 
in 1951 by the operation of the rates of mortality 
relating to ages 20 to 38 as actually prevailing in 
the various years of the decade 1941-50. In 
this movement the actual mortality rate at age 
29 as experienced in each of the ten years of 
1941-50 was effective. However, for any other 
age the position is different ; in these cases the 
actual mortality rate as experienced in only some 
of the years of 1941-50 was operative. For 
instance, the actual rate of mortality at age 25 

as prevalent in 1941, 1942 1944 

counted in this movement. The rate q a , as 
it prevailed in 1947-50 was operative in the move- 
ment of the age group i 4 — 19 in 1941 popula- 
tion to the group 2^—29 in 1951 population, 
and thus, the cycle for q 25 was completed. The 
same is true of the rates of mortality at any other 
age above 9 ; the case of rates at ages below 10 
will be taken later. Thus, as 1941 population 
moved by survivancc to 1951 population aged 
10 and above, the rates of mortality for each of the 
ages 10 and above as prevalent in each of the years 
of the period 1941-50 had their effect. It follows 
that rates of mortality at age 10 and above, which 
operating on 1941 population reproduce 1951 
individual age population, are really the actual 
rates of mortality prevalent in each of the year 
in 1941-50. In the explanations given above, 
the unit of reference has been taken to be a year 
for convenience only. It could have been as 
small a unit of time as desired. Now, it is easy 
to see the practical significance of the rates of 
mortality on the common mortality scale, which 
also do the same function of reproducing 1951 
population from "1941 population. Thus, rates 
of mortality at ages 10 and above deduced on 
the assumption of a common mortality scale as 
explained in (4.0) are some sort of overall rates 
based on the actual rates experienced during the 
entire period 1941-50. Overall rates need not 


necessarily be average rates. They are cha- 
racteristic of the mortality of the whole inter- 
censal period, and do not relate to any particular 
point of time. 

The above interpretation does not apply to the 
rates of mortality derived for ages below 10, 
for consider the value of q, so derived. In the 
process of the movement of 1941 population by 
survivance only 4G q 3 , 4S q 5 , 


4] qs 

were 

operative 

but not 47 q 6 , 

“qs . 

4# qs, 

6 °qs 

In the 

extreme case of 

age 0 

only 

41 qo 

was operative but not 

«qo 



60 nfl 

... 40 • 

Thus the rates of mor- 


tality for ages 0 to 9 derived by the method do 
not represent overall rates of mortality prevalent 
during the entire period 1941—50, but are based 
on the actual individual mortality rates as pre- 
valent only in certain years of the decade 1941-50. 
To this extent, the rates of mortality for ages below 
10 calculated by the method, explained in(4'o) 
do not refer to the experience of the entire 
period 1941—50. 

(4 2) The significance of the rates referred to 
above may be contrasted with that applicable to 
the rates of mortality derived by dividing the 
actual deaths at age x during a number of years, 
usually 2 or 3 years, by the relevant exposed-to- 
risk population aged x. Here deaths and the 
population are tied up and, therefore, the derived 
rates represent the actual ‘average’ rates prevalent 
during the period of observation. In practice, 
the relevant exposed-to-risk population is esti- 
mated on a reasonable basis, as it is not practicable 
to ascertain correctly the population in each of the 
years, for which deaths are recorded. This 
approximation does not alter the real significance 
of the rates as explained here. 

5. Group Population 

(5.0) Indian age returns by single years of age 
are notoriously distorted due to marked lumps at 
ages having o or 5 in unit’s place and deficiencies 
at other ages. In the past, the actuary was 
furnished enumerated populations in the quinary 
groups 0 — 4. 5 — 9 etc. along with a small sample age 
distribution by single year of age to correct for 
the distortion in the age returns as best as he could. 
Even after the correction, the group populations 
did not come out to be satisfactory for the appli- 
cation of the method of comparison of cohorts for 
deriving mortality rates. The main headache of 
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the actuaries in constructing Indian life tables has 
been to suitably reconstruct the populations by 
age groups. The availability of population by 
single year of age in 1951, though permits forma- 
tion of any age grouping, does not alter the fact 
that the starting point has still to be group popu- 
lations. The figures of single year age population 
are so seriously distorted due to preferences for 
certain digits that they have a meaning only when 
taken in groups. There seems to be no way of 
correcting the distortion by directly working on 
individual year populations, group populations 
have to be formed first. The group totals them- 
selves are not satisfactory and need adjustment. 
At this stage various possibilities, detailed below, 
suggest themselves. 

(5 • 100) One possibility, which has been followed 
in the past for preparing Indian life tables, is to 
reconstitute the population by ages on the basis 
of the observed growth rate. From the data 
relating to the two Censuses, the group popu- 
lations at a convenient point of time were fixed, 
and these were projected on either side of the 
point by applying observed growth rate, so as to 
obtain age distributions of the population at two 
points of time. The mortality rates were then 
determined by the usual method of following 
cohorts in the two reconstructed distributions. 
Further details of the methods adopted also are 
interesting. In 1911— 20 investigation the ‘con- 
venient point of time’, for which standard group 
populations were fixed, was the Census date in 
1921 itself ; in the preceding and the succeeding 
investigations it was the mid-censal date. The 
precise method adopted for fixing the standard 
group populations from the two censuses seems 
to be to take an arithmetic average of the censal 
group populations, and to graduate the mean group 
populations. In 1901 — 10 investigation, the 
standard group populations were projected back- 
ward and forward by 5 years and thus recons- 
tructed age structures of the population as in 
1901 and 1911 were obtained. However, for 
some provinces, the projection was made by only 
i year on either side of the mid-censal date. 
In 1911— 20 investigation, the period of projection 
was ± 2 \ years, while in 1921-30, it was 
±i year. Considerable ingenuity was exer- 
cised in determining the value of r x , the growth 
rate of population aged x, for projecting population 
on the assumpdon of a geometrical rate of increase- 


In 1901— 10, r, was graduated by various exponen- 
tial curves. In 1911 — 20, r, was sometime taken 
constant for all ages and some time variable and 
some time mean of constant and variable values. 
In 1921—30, r« was graduated by fitting a cubical 
parabola to log r« by the method of least squares. 
Varied methods of graduating group populations 
were adopted. In 1901— 10, the main graduation 
formula was Y x =ax b (to— x) c , where Y x is 
population at age x ; a, b and c are constants and 
to is the extreme age in the span of life. Other 
curves were adopted where this did not 
work. In 1911— 20, log T/T' was graduated by 
1 +ax+bx 2 fcx 3 , where T and T' represent 
populations aged x and above, T referring to the 
graduated population and T' to a standard well 
graduated table. In 1921—30, the ratio T/T' 
was taken in place of its logarithm. 

. (5-ioi) The above details have been recounted 
to show that fairly complicated calculations were 
made merely to reconstitute the age structure of 
the population at two points of time, but that the 
basic method of determining mortality rates was 
still the comparison of cohorts in the two age 
distributions. The projection of the standard 
group population by ±2j, ±5 years or ± $ 
year does not alter this position. It appears 
that the period of projection should depend on the 
sensitiveness of the method by which r is deter- 
mined. Projection by \ year would be justified 
if the method of calculating r x yields values of 
r X which can produce reliable estimates of popu- 
lation at individual ages at an interval of half year 
from the point of projection. In the previous 
investigations in the main, growth rate, r x , was 
used to project group populations only ’ by a 
substantial period. The fact that by projecting 
by ±| year, subsequent calculations are re- 
duced and values of probability of surviving one 
year are directly obtained can be no consideration 
unless that kind of projection can be justified on 
its own. The relevant point is the possibility 
of getting reliable age distribution of the popu- 
lation in accordance with the actual. This is 
considered in paragraph ( 5 . 2I ) after the other 
possibilities have been described. 


. . . » iaai tne defi- 

ciencies in the group populations may be corrected 

on some reasonable basis, and mathematical 
curves may be fitted to the resulting group popu- 
lations at the two censuses. The curves may be 
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used to obtain corrected population distribution 
by individual ages for the purpose of comparing 
cohorts at two censal points. In this connection 
Pearson’s Frequency Curves have been found to 
be very useful. Egyptian Life Table for 1917-27 
was prepared on this basis. For preparing 
abridged life tables for ages in ten yearly groups 
for 191 1 — 20 and 1931—40, Kingsley Davis adopted 
this procedure. He corrected the group popu- 
lations for under-enumeration of children in age 
group 0-4 and the existence of a pronounced 
trough at ages 15-24 and fitted to the corrected 
group population by the method of moments the 
curve Y=Y C (a— x) c which is a modification of 
Pearson curve type IX. The equation gave 
population by single year of age for the purposes 
of following the cohorts at two points of time. 
An attempt was made to fit a Pcarsonian curve to 
the data relating to Madras males 1941. From 
the criterion given in Pearson’s 1 Tables for Statis- 
ticians and Biometricians’ it appeared that a curve 
of Type I would suit the data. The equation 
of the curve came to be of the type 



This type seems to be applicable to the Indian 
data in many cases, since population curves in 
such cases, as in Madras males 1941 data, have the 
appearance of a twisted J— shaped curve, which is 
a particular case of this type. It will be recalled 
that Ackland graduated his data by means of the 
curve Y=ax^(w — x) c . Pearsonian curves have 
found a good application in actuarial investi- 
gations. 


(5.12) There is a third approach. The group 
totals may be corrected for the deficiencies in so 
far as possible in accordance with the features 
shown by the primary data and used to give 
population at pivotal ages only. By comparing 
cohorts probabilities of survival at pivotal ages 
may be got, and single year probabilities of survival 
for individual ages may be obtained by means of 
oscillatory interpolation. This method of pivotal 
values and oscillatory interpolation has been used 
in the construction of the last four English Life 
Tables. 


(5 20) The approaches in paras (5.1 1) and 
(5.12) differ from that in (5.100) mainly in the 
treatment of the subject of deficiencies of the 
group populations as given by the censuses. In 


the former methods the emphasis is on the 
corrections for the deficiencies being based on the 
requirements as revealed by a study of the pecu- 
liarities of the primary data. The group popu- 
lations, from which the final mortality rates are 
derived, still relate to the censal dates. The 
method in (5.100) is comparable to a steam-roller 
type. Since group populations given by the 
census are unsatisfactory, the whole set of data 
are recast on a certain model. Based od that 
model, age structure at any two convenient points 
of time are determined for the purpose of com- 
paring cohorts and derivation of mortality rates 
therefrom. The investigation in 1921—30 went 
further on :his basis and derived two age structures 
by individual years at an interval of 1 year, claim- 
ing thereby that ‘we obtain the respective number 
of people that would have been returned at each 
age had two Censuses been taken, one on a date 
six months anterior and the other six months 
posterior to the middle day of the decennial 
period*. As already mentioned, in 1901-10 in- 
vestigation also this procedure was adopted in the 
case of some provinces. In 1911-20 and 1901-10 
investigations, generally the function of re- 
casting was more limited in that only quinary 
group populations at considerable distanoes (2$ 
or 5 years) from the ‘ point of projection ’ were 
obtained. The quinary group populations really 
gave probabilities of survival or death within the 
next 5 or 10 years for central ages only, from which 
single year probabilities for individual ages were 
interpolated. This shows that in so far as the 
use of the corrected group populations is con- 
cerned, it is the same as in the method described 
in (5.12). The point to be considered is how far 
the model can be held to have conformed to the 
actual conditions and given an age structure 
representing the actual. This may be con- 
sidered only for the simpler case when the function 
of recasting on this model is taken only in the 
limited sense described above. The procedure 
adopted in 1921-30 investigation goes much 
further. 

(5.21) The basis of the procedure that has been 
adopted in reconstituting the age distribution is 
(a) to take the values of r* from the age distri- 
bution shown by the two censuses, and 
smoothen them by a mathematical curve and ( b ) 
to assume that number of persons aged x observed 
at the first census have chariged to the number 


aged x observed at the second census according to 
geometric progression. In some cases, r» does 
not relate to the intercensa) period considered. 
This procedure has been applied in scientific work 
to calculate age-distribution of a population at 
any point of time other than that for which the 
age distribution is known, when the object is 
to obtain group populations to be used in the 
denominator as representing the exposed-to-risk 
in the calculation of a rate. In such 'cases, any 
approximate figure can serve the purpose. It 
seems doubtful whether the method can be 
considered to be equally satisfactory when the 
estimated group populations are to be used for 
following cohorts to assess the changes brought 
out in number by the operation of mortality. 
There seems to be no prima facie reason why r x 
should progress smoothly as age-group x changes, 
nor is geometric rate of growth of population 
in an age sector over time a universal law. 
There seems to be nothing common between 


two adjoining groups and neither there seems to 
be any controlling factor which may regulate the 
growth in one group to accord with that in an- 
other in a manner that r x may vary smoothly 
with x. In fact, instances promptly come to 
mind when a particular calamity, which is quite 
characteristic of the Indian experience, affected 
an age group more than an adjoining one with 
the result that the adjoining groups show 
movements in opposite directions. Ackland in 
para 14 of his Actuarial Report has stated that 
the rates were found to be widely different in 
different age groups. The following table shows 
the observed values of r x with reference to the 
actual data relating to U. P., (whose area 
remained practically unchanged from 1911 to 
1951) and England and Wales. The table 
illustrates the point that r x need not progress 
smoothly as x changes, nor need it remain con- 
tant in time, which a geometric increase of r x for 
a given age x would require. 


Table 2 


Value of r„ 

UTTAR PRADESH England and Wales 

Age Group , > 

1921/1911 I93I/I92I 1941/1931 1951/1941 1921/1911 1931/1921 


0-4 . 
5-9 

• • 

• • 

• • 

• • 

• 

• 

•9646 

1-0165 

1-3308 

*9457 

1-0450 

1-2367 

1-1051 \ 
1*0832 / 

"T 

•9060 

•9228 

10-14 

15-19 • 

• • 

• • 

• • 

• • 

• 

• 

•9546 

•9545 

1 • 0720 
1-1836 

1-0824 

1-1872 

1-2048 \ 
1-2192 / 

1-0478 

•9272 

20-24 • 
25-29 . 

• • 

• • 

• • 

• • 

• 

• 

•9106 

•9214 

I- 1595 

1-0845 

1-0863 

1*1009 

1*1418 \ 
x • 0624 J 

*9771 

1*1210 

30-34 • 
35-39 . 

• • 

• • 

• • 

• • 

• 

• 

•9396 

•9746 

1-0004 

1-1483 

1*1150 

i* x 753 

1-0504 \ 

1*0795 / 

I -0102 

I-0563 

40-44 . 
45-49 • 

• * 

• • 

• • 

• • 

• 

• 

•9282 

1-0261 

•8723 

I -1755 

1*1764 

12441 

1-0944 \ 

1-1182 / 

1 * 2042 

I • O420 

50-54 . 
55-59 . 

• • 

• • 

• • 

• • 

• 

• 

•9592 

1-0630 

•7553 

1-3870 

1*2495 

*•3779 

1-1486 \ 
1-1662 / 

1-2652 

1-2209 

60-64 . 
65-69 . 

• • 

• • 

• • 

• • 

• 

• 

•9443 

I* 1334 

•6885 

" * 2094 

1-2520 

*7143 

1-1482 \ 
1-1837 / 

1-2414 

1-2908 

70 and over 

Ail Ages . 

• % 

• • 

• • 

• • 

• 

t 

1-0196 

•9829 

•7502 

1 0438 

1*4875 

1*1546 

16733 

1*1310 

1-2185 

I • 0504 

1-2968 

1-0545 


There is a yet more fundamental point to be 
considered. Let us take two ages x and x+i> 
having populations P x and P x+1 in 1941 and 
P' x andP' x+1 in 1951, and let r x and r x+1 be 
the growth rates obtained for these ages. Ac- 
cording to the method adopted, the probability of 


survival at age x+J, i. e „ 


x+j 


+1/20 
P »+i r x+l 


P'x 


- 1/20 


where P' x and P' I+1 
at the midcensal date, 
from populations at x 


are the populations 
which arc derived 
and x+i in 1941 
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and 1951. In the above expression, the proba- 
bility at age x+A is determined entirely by 
the relation of P x to P' x and that of P x+1 to 
P'x+I- Obviously, P x and P x+1 are not 
affected by the mortality during the intercensal 
period. For the sake of concreteness, let us take 
x~-20. Now, P'oq are the survivors of P 10 
in 1941 and were not affected by the mortality 
at age 20I during the intercensal period. 
Similarly, P' 21 are the survivors of P u in 1941 
and are affected by the mortality at age 20 J 
only during the last six months of the intercensal 
period. Thus p x+ * is determined very 
largely independently of the mortality at the 
age during the intercensal period. For simpli- 
city, the point has been discussed for single years 
of age when the mid-population is projected by -j-J 
year. The argument can be easily extended 
to the case when an age group is considered and 
the midcensal population is projected by xt 
years. The discussion here shows that the rates 
of mortality, as calculated by the method, are 
practically uninfluenced by the actual mortality 
experienced at that age in the intercensal period. 
It docs not seem possible to give the rates of 
mortality calculated by the method the signific- 
ance developed in para (4-1). It appears difficult 
to say as to which period the derived rates actually 
refer. If it is possible to hold that the projected 
populations reflect the actual populations at the 
time, the rates of mortality relate to the period 
between the projection points. In any case, 
the real character of the rates of mortality so 
obtained is that they are derived by the reconsti- 
tution of observed population on a certain model 
and that their significance depends upon the 
extent to which the model conforms to the actua] 
conditions obtaining in the intercensal or any 
other period envisaged. It may be mentioned 
that in 1911-1920, the value of r x was obtained 
from the reconstituted age distribution of 1901 
group and 1921 group. The 1901 group was 
derived from 1881, 1891 and 1901 combined by 
weighting in the ratio of 1 : 2 : 1 and similarly 
1921 group was composed of 1901, 1911 and 1921 
combined in the same manner. This was done 
as it was considered that the mortality of 1911-21 
was abnormal due to influenza pandemic of 
1918, and the quest was for some normal Indian 
mortality experience. Similar weightings had 
been resorted to by Hardy in his investigations 
relating to 1881 and 1901 Censuses. 


(5*3). The methods referred to in (5*11) and 
(5*12) do not suffer from the above limitations, 
as they are firmly tied to the actual data as at the 
two census times, but their success depends on 
the extent to which the deficiencies of the group 
totals can be removed. 

If the intercensal period experienced any un- 
usual calamity, it may be desirable to remove its 
effect on the age structure observed at the later 
census, so that the life table deduced therefrom 
may reflect only the normal mortality experience 
of the intercensal period. This is done in view 
of the consideration that the life table is likely to 
be used for projecting population into future. 
Purely as an investigation into the mortality 
experience of the intercensal period considered, 
the effect of the unusual calamity should not be 
excluded. It is frequently difficult to make the 
necessary adjustments to remove this effect. In 
such cases, it may be more scientific to construct 
the life table without any adjustment and leave it 
to the users to make a suitable allowance for the 
abnormality, when projecting population on the 
basis of the rates given in the life table. As 
regards other deficiencies in the data, even though 
it may have to be done on some reasonable basis 
due to the absence of the requisite data, it appears 
more satisfactory to remove them in accordance 
with their nature rather than effect a whole- 
sale reconstruction of the data. A point, which 
has been advanced against methods involving 
separate graduation of the populations at the 
two censuses and comparison of cohorts in 
these two age distributions, is that small 
residual errors in the graduated populations, if 
in opposite directions in the two populations, 
would be magnified in the derived rates. Distor- 
tion of the rates on this account may actually 
arise, since it is difficult to remove the major 
deliberate errors completely from the graduated 
populations. This apprehension applies to the 
method described in (5- 100) in a similar sense, 
as the mean population is graduated , and residual 
errors in the adjoining groups can lie in opposite 
directions. In such a case, the residual errors 
will be carried on to the projected populations 
on either side of the mean. This may result 
in the group populations compared for deriving 
rates having residual errors in opposite directions. 

# 

The main consideration against the method 
of fitting a mathematical curve is the difficulty of 
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finding a suitable curve, which will retain the 
distinctive features of the census data, even if the 
tedious calculations, when a dozen life tables are 
to be prepared, may not be any deterrent. A 
powerful method like that of fining a mathematical 
curve would also remove irregularities that may 
be inherent in the data. National life tables 
are not likely to be used for the calculation of 
financial reserve values and the objective is to 
present as accurate a picture of the present 
position as possible. Thus, when retention of 
the special features of the data rather than high 
smoothness is the deciding consideration, this 
method is not suitable. Another consideration 
when dealing with group population, as in the 
present case, is whether it is preferable to estimate 
population for individual ages at each of the two 
censuses or to derive rates at the pivotal ages 
from the group populations and to defer estimation 
for individual ages to that stage. The balance 
of advantage appears to lie with the latter method. 
Thus, the method described in (5-12) was 
adopted in the construction of the life tables this 
time. The method of pivotal values and oscu- 
latory interpolation was devised by George King 
for constructing English Life Tables in view of 
the circumstances, which aptly apply to our pre- 
sent case. The consideration then was, as it wa s 
in our case, to produce not only rates of mortality 
for the construction of a life table but also a 
table of the population age by age with inaccu- 
racies removed as far as possible. The chief 
problem was to eliminate ‘local’ misstatements of 

age due to preference for certain digits. Further, 

in the Indian data, the preferences are so domi- 
nating that the population data have significance 
only when considered in group totals. These 
t otals have to be the starting point for any calcula- 
tions leading to results in respect of individual 
ages. The graduation of thb data is produced by 
grouping the data quinquennially and deducing 
pivotal values by means of osculatory inter- 
polation formulae, which assume difference of 
the fifth order and higher to be negligible. Thus, 
this method seems to suit our problem better. 

6 . Pivotal Values 

(6-o). The features of the Indian age returns 
the various problems of analysis concerned therts 
with and the manner in which group populations 
corrected for systematic bias may be obtained 
are fully discussed in Census of India Paper No. 3 


of 1954 entitled "Age Table— 1951 Census” to 
which attention is invited. The discussion 
in this Paper form an integral part of the present 
explanations. Without reproducing the details 
it would suffice here to give briefly the manner 
in which the group populations are obtained for 
calculating the pivotal values. Populations by 
individual year of age for a State separately for 
each sex are combined to give population in 
quinary age groups 3-7, 8-12, 13-17 etc. Neces. 
sary transfers are made to remove systematic 
bias in the group populations in accordance with 
the scheme described in paras (5-10) to (512; of 
the Paper— "Age Tables— 1951 Census”. The 
adjusted group populations of the States are 
combined to obtain the group populations of the 
Zone in the manner explained in para 3 of this 
Report. The group populations of the Zone in 
1951 are corrected for the effects of migration as 
explained in para (6- 1 1). The corrected group 
populations of the Zone as at 1941 and 1951 Cen- 
sus time arc smoothed by the method explained in 
paras (9-0)10(9-2) of the Paper— "Age Tables— 
195' Census”. In this method, a group popula- 
ion is replaced by the average of the group, 
the preceding and the succeeding groups weighted 
in the ratio of 2 : 1 : 1. From the group popula- 
tions thus obtained, the population at mid-age 
is calculated with the help of Dr. Kozakeiwicz's 
Osculatory Interpolation Formulae given in the 
Appendix. Their derivation is explained in the 
Appendix to the Census of India Paper No. 3 "Age 
Table 1951 Census”. The formulae (k) to 
(0) assume differences of fifth and higher order 
of group populations to be negligible and 
distribute the group population into population 
at individual ages in such a manner that the 
population changes smoothly from age to age 
The formulae involve five group totals, two on 
either side of the group concerned. The for- 
mula which gives the population of the mid age is 

10.000 U] 5 - 


— s-i-H'v .o-r 2550w u - 344 w 20 + 66w 
where w„ as used here, is different and 
represents the population of the group 3-7 
The formulae cannot obviously give the popu- 
lations at ages 5 and 10. For this purpose 
formulae (a) to ( j ) have been developed on the 
basts of differences of the fourth and higher 

order being negligible. Thus, population at age s 
is obtained from 

10,000 u 6 =x8 4 ow 6 + 4°ow 10 — 3 2ow, 5 -f8owj 0 



and population at age io from 

io,ooou 10 =— 8ow 6 +2i6ow 10 — 8ow 15 . 

The value of u 6 obtained as above is checked 
with the value of 1/8 of the population enumerated 
as aged 1-9, and the latter is adopted in case the 
former is too high. As explained in para (9*2) 
of the Census of India paper referred to above, the 
population of the end group 3-7 adopted in the 
above formulae is obtained in a rough and ready 
way by subtracting the population of the group 
8-12 after smoothing from the unsmooth popula- 
tion of the grt)up 3-12. If it is not very suitable, 
u 6 would be the most affected, as the three 
equations given above show. The alternative 
estimate of u 5 is based on the consideration that 
all misstatement of age will generally balance 
within the group, the slight excess at age 8 being 
offset by the deficit at age r. Correctly, this 
estimate relates to age 4$ but it may be nearer 
the correct population at age 5 in case of a sharp 
difference with the other estimate. The reason 
why population at age 9 is not included is that it 
is greatly depleted by contributing to numbers 
to age 10, and not to ages below 8. 

In this way, populations at quinquennial ages 
are obtained as at 1941 and 1951 Ccasuscs. The 
ratio ?\ +10 /P* gives 10 p x +4 , >vherc P 
refers to the population as at 1941 Census and 
P' to the population as at 1951 Census. Before 
proceeding further, certain details may first be 
considered. 

(6.10). The age distribution of population is 
to be corrected for the disturbance due to migra- 
tion. In the previous Actuarial Reports enough 
has been said to show that this disturbance 
relative to the size of the population is quite 
unimportant in most of the States. The effect of 
grouping the States into Zones has been to 
neutralise the substantial movement of population 
between contiguous areas which fall within a 
Zone. Migratory movement between Zones 
has, thus, relative to the Zonal population a much 
reduced importance. There was a large scale 
migration following Partition and this would have 
created a problem in adjusting for migration. 
Luckily, in 1951 Census displaced persons 
coming in were tabulated separately, which 
makes it simple to work on enumerated population 
excluding displaced persons. The importance 
of the problem of Muslim emigration has been 
. greatly reduced by the decision to exclude West 
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Bengal and North-West Zone including Punjab 
from the areas covered by the life tables. These 
regions account for the main Muslim exodus. 
In other States, where Muslim migration was 
worth considering are U. P., Bihar, and Assam, 
but even there it was of a much smaller magni- 
tude and can be taken with normal migration. 
Certain States like Madras, Travancore-Cochin> 
Mysore and Vindhya Pradesh were practically 
unaffected by this movement. While the factors 
mentioned above have been helpful in reducing 
the difficulties of handling the ticklish problem 
of allowing for migration disturbance, special 
problems have been raised this time by the 
absence of the tabulations of birth place statistics 
jn 1941 Census. The whole question of migra- 
tion during 1941-50 has been considered in detail 
in another note on ‘Computed Birth and Death 
Rates during 1941-50’. This note is published as an 
Annexure in Appendix II to 1951 Census Report. 
The portions which have relevance in the present 
context arc reproduced in the next para. 

(6.11). “The relevant censal figures relating 
to migrants are available for 1931, and next for 
1951. The figures for 1941 have, therefore, to 
be estimated from those for 1931 and 1951. The 
abnormal migration following partition has 
already been considered and hence can be ignored 
in this context. Certain developments which 
are peculiar to the period complicate a reliable 
estimation of migrant population in 1941. Since 
1931 the boundaries of States have changed. 
Tire first instalment of major changes in the 
boundaries took place round the year 193$. Sind 
was separated from Bombay, and Bihar and 
Orissa were formed into distinct provinces, which 
involved carving out certain areas from C.P.. 
Bihar, Orissa and Madras also. The next major 
alteration in the boundaries of the States was 
effected during the period 1947 to T950. 
Punjab, Bengal and Assam were partitioned, 
and integration of States in other areas took place. 
Practically, every State has thus been affected, if 
not by a major operation, at least by the compara- 
tively minor event of ‘mergers’. It is unneces- 
sary to go into the details here, but it would suffice 
to say that a consideration of the magnitude of 
these changes would bring home the difficulties 
of estimating 1941, or as a matter of that, even 
1931 migrant population corresponding to 195 1 
layout of States. Somehow, 1931 migrant 
population for 1951 layout of States was placed 



together from the data given in 1931 Census 
Reports, but there is a big snag in this procedure, 
which can be well illustrated by the example of 
Bengal. In 1931 Census, persons born in Hast 
Bengal and enumerated in West Bengal and vice 
vena were treated as non-migrants but in 1951 
Census they appear as migrants. There arc no 
available data for correcting the figures for this 
change. Similar remarks apply to other areas 
partitioned since 1931, such as Bihar and Orissa, 
Bombay and Sind and so on. Apart from this, 
there is the further problem of estimating the 
migrant population of the two partitioned portions. 
In 1921 Census Reports, immigration and emigra- 
tion figures are available in their breakdown by 
• 

districts but not so in 1931 Reports, as the healthy 
practice was discontinued. In the circumstances, 
the migration figures for the combined State 
were split up in the ratio of the corresponding 
migrant population of two areas as shown in 1921 
Reports. Thus, estimates of the migrant 
populations in 1931 for the two partitioned areas 
were obtained. There is yet another minor 
development which has to some extent affected 
the comparability of 1951 and 1931 migration 
data. In 1931, Census was one night affair on a 
de facto basis but in 1951 the ccnsal counting 
was spread over 20 days. In 1931 Census, a 
person, who may have gone over to another place 
for a few days, was enumerated wherever h c 
was found to be on the Census night, and thus 
treated as a migrant, whereas in 1951, he was 
more likely to be relegated to his noimal place 
of residence, which in majority of cases would be 
his birth place also, and thus counted as a non- 
migrant. However, it sums improbable that 
this factor has much weight in affecting the final 
figures of migration as losses and gains may more 
or less balance out.” 

“Having obtained 1931 migration figures for 
1951 layout the next hurdle is to fix the figures 
for 1941. There is hardly any objective data for 
allocating between the two decades the increase 
or decrease in the migrant population of a Stat e 
during 1931-50- In 1941 for a few States, viz> 
Bombay, Bihar, Orissa and Madhya Pradesh 
only, figures of enumerated persons bom outside 
the State were tabulated on. about 1% sample 
basis, but the figures of immigration thus brought 
out for the State as a whole do not appear to bz 
satisfactory. This is glaringly shown by the 
data for Madhya Pradesh, where they show 


practically no immigration. The information 
for Madhya Pradesh was ignored. This tabula- 
tion in the case of Ajmer, Delhi, Mysore, Travan- 
core-Cochin and Hyderabad only was made for 
the complete count Immigration figure for 
1941, where thus available, has been adopted, 
even though it is not considered to be satisfactory, 
but, without its emigration counterpart, it is not 
of much help. Thus, the allocation referred to 
above where it became necessary was made on the 
advice of the State Census Superintendents, who 
carefully considered the possibilities of any special 
openings for immigration to and emigration 
from the State having occurred during 1931-50 
to justify a departure from fifty-fifty allocation- 
based on a steady How of migration. On such 
advice 60% of the change in emigrant population 
shown by 1951 and 1931 census figures for 
Bombay State is taken to have occurred during 
1941-50. In the case of Madras the ratio of 
allocation is 57 5%, for Assam it is 59%, for 
Saurashtra it is 60%, for Punjab it is 60% in the 
case of immigration and 50% in the case of emi- 
gration. In other cases, 1941 figures were taken 
to be the mean of those for 1931 and 1951. In 
the case of Madras, there is yet another difficulty 
due to the fact that a very large proportion of 
her emigrants have gone over to outside coun- 
tries like Ceylon, Singapore, Malaya, Thailand, 
Indonesia, Burma etc. The number of such 
emigrants, being not known has been estimated 
at 1,692,800 in 1951 on certain rough and ready 
bases as against a figure of 1,032,000 in 1931/* 
“This does not seem to fit properly with the 
well-known fact that these foreign countric s 
imposed severe restrictions on immigration and 
that a good proportion of emigrants to foreign 
countries had to return to Madras during 1941-50. 
A net immigration change seems more 
*ikcly.” 

"Fresh Migration Rate — Migration change 
(i.e. the excess of the increase in immigrants over 
the increase in emigrants) during 1941-50 having 
been estimated as explained above, it is only neces- 
sary to make an allowance for deaths among the 
migrant population during the period, in order to 
arrive at an estimate of fresh migration in the inter- 
censal period. In respect of Muslim migrants, the 
number initially emigrated is known and hcnc e 
10% of the number gives the number of deaths 
among them, as the survivors to 1951 Census date 
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have been taken at 90% in the earlier calculations. 

In respect of normal migration, it would appear to 
be a reasonable assumption in the absence of any 
information to the contrary . that the migrant 
population grew steadily from 1941 to 1951. Thus 
l he changing migrant population can be replaced 
by the mean migrant population at the mid- 
censal point. An overall death rate may be 
applied to this mean population to estimate deaths 
in the migrant population in the next 5 years. 

In the calculations the death rate was uniformly 
taken at 20 per thousand per annum except in the 
cases of States in the Central India Zone, where 
it was taken at 25 per thousand per annum. 

A convenient expression for calculating fresh 
Immigration from migration change (M. C.) 

Table 


(ignoring Muslim emigrants) and 1951 immi- 
gration (I*) and emigration (Ej) figures, 
allowing for deaths at 20% during the decade 
would be as follows 

(M.C) + • 20 X (I,— -E,)— -*20 x J (M.C) 
=.20(1,— EJ + -9(M.C) 

Fresh migration divided by the mean of 1941 
Population and 1951 population (excluding dis- 
placed persons) gives the fresh migration rate. 
The rate is taken as positive if there be a net 
immigration gain and negative if a net emigration 
loss.” 

On the basis explained above, the Fresh 
Migration Rate per cent. (F.M.R.) for individual 
States during 1941-50 worked out as follows t 

3 


State 

F.M.R. % 

State 

F.M.R. % 

Uttar Pradesh 

. . — roi 

Saurashtra (inch Kutch) . 

• - 7-45 

Bihar .... 

. • - 2-95 

Madhya Pradesh .... 

-0-17 

Orissa .... 

. . -1*30 

Bombay 

2 ' 10 

Assam (incl. Manipur) 

. . -o-68 

Madhya Bharat. Vindhva Pradesh and 

Bhooal. 

• 

-o -39 

Madras . . 

. -t -45 



Mysore .... 

. . 3 - 16 

Hyderabad 

. -0*29 

Travancore-Cochin . 

0*47 




The above figures show the smallness of migra- 
tion during 1941-50 even at the State level. It 
becomes smaller still when considered at the 
Zonal level. The following are the percentages 
of Fresh Migration during 1941-50 to the Zonal 
population as in 1951 


Table 4 


State 

F.M.R. % 

North Zone 

. — 0 96 

East Zone (cxcl. West Bengal) 

. -138 

South Zone . 

. — 0-79 

West Zone 

o</> 

Central Zone . 

. —0-36 

mm f 


Zonal level is very small, and any practicable 
method of allowing for it may be adopted. Re- 
finements do not seem to be worth while. 

(6.12) There seem to be two methods of 
allowing for migration disturbance. The first is 
to work out the age distribution of the natural 
population as at 1941 and 1951. This means 
adding the net emigration to and ttltfcracting 


the net immigration from the age group popula- 
tions as enumerated. This is th<^ method re- 
ferred to in para 8 Section IV of 1931 Actuarial 
Report, which was then adopted. The second 
method is mentioned m paras 18-20 Section II of 
that Report. In this method, the number of 
survivors of fresh migration by age groups during 
the intcrccnsal period is estimated. Migration 
disturbance is allowed for in the Census popula- 
tion 1951 only in the same manner as in the first 
method. In either method, age distribution of 
migrants should be known but no proper informa- 
tion on this point is available. Pnma facie, it 
appears that the age distribution of migrants 
would be materially different from that of the 
normal resident population. The migrants 
would contain a higher proportion of young 
adults and a lower proportion of very young 
children and very old persons compared to 
those in the resident population. In view of 
the smallness of migration disturbance in India, 
it is not insisted that data on age distribution of 
migrants should be collected at every Census. 
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in the previous actuarial investigations including 
ihe last one for 1921-30, the distribution adopted 
has been based on that estimated by Sir George 
Hardy in 1891 from the data relating to Coorg, 
Berar and Lower Burma, where the immigrant 
population was relatively very large. In the 
present instance, the position was no better, 
and no proper data on age distribution of migrants 
were available, inspite of a belated attempt to 
get some recent figures with reference to Hydera- 
bad State. The available enumeration slips 
did not give an unbiassed sample of migrant 
population in the State, and hence, there was no 
alternative but to fall back on Hardy’s estimates 
as modified by Meikle in para 25 of 1921 Report. 
Even granting that in India migration is a small 
element in the growth of population, there would 
be a limit to which make-beliefs should continue. 
An improvised estimate made in 1891 should 
be replaced by a recent age distribution as shown 
by a proper sample, which need not be very 
large. It is hoped that this point will be kept 
in mind in connection with the next investiga- 
tion, and the recommendation of Ackland made 
in para 29 of his Actuarial Report will be 
implemented. 

In the second method information about the 
amount of fresh migration has to be obtained from 
the statistics, of birthplace , which are the only 
data on migration, in the manner explained in 
( 6 . 1 1). There are no arrangements for obtaining 
figures which may indicate the flow of immi- 
grants and emigrants even for the country as a 
whole. Of course, nothing of this kind exists 
in regard to internal migration between the 
various units. Thus, estimation of internal fresh 
migration is based on the change in migrant 
populations enumerated at two Censuses with an 
approximate allowance for deaths in the migrant 
population during the intercensal period. This 
allowance can be made only on certain crude 
assumptions as regards the rate of mortality and 
flow of migration. From the number of fresh 
migrants, the survivors to 1951 Census have to 
be estimated by applying the mortality rate, 
assuming that whole migration took place at the 
midccnsal point. This procedure cannot be 
considered to be satisfactory. The first method * 
would appear to be relatively better, since there 
the adjustment is based on firm figures supplied 
by an actual count. However, there is the point 


that it is impracticable to obtain the actual age 
distribution of the immigrants and emigrants, 
particularly because the whole problem of migra- 
tion is of minor importance and the effort is not 
worth the while. It will have to be based on some 
small scale investigation. In the first method, 
the age distribution so determined is to be applied 
to the relatively more numerous net migrant 
populations at the two Censuses as against the 
case in the second method, where it is applied 
to the survivors of fresh migrant population 
only. Evidently, the latter is more satisfactory. 
On balance, the first method seems to be pre- 
ferable. However, it may be appreciated that 
the first method means that the investigation is 
being made with reference to the natural popula- 
tion, while the second method implies that it is 
with reference to 1941 resident population. As 
migration is relatively small, the results ootained 
by the two methods are unlikely to differ 
materially. The method chosen may be selected 
according to convenience. However, there is a 
particular reason for adopting the second method 
this time. The estimate of migrant population 
as at 1941 is based mainly on guess work. It 
seems preferable to restrict the application of the 
age distribution of migrants, which is very un- 
satisfactory, to the smaller figure of fresh migra- 
tion. Accordingly, this method was adopted to 
adjust the group populations for migration 
disturbance. 

(6.2) Another practical point arose due to 
the fact that in the age distribution shown by the 
Census enumeration in India, as in the case of 
several other countries, there is a pronounced 
trough at ages 15-24. This feature persists even 
when the group populations are corrected for 
systematic bias and smoothened in the manner 
already explained. This leads to values of 

ioPr+t in this age sector very near 1 and in some 
cases to the absurd value of over 1. The 
trough is shown by the male and female group 
populations of all the Zones in 1941. A smaller 
trough is also shown by the age distribution of 
males and females in Central and Eastern Zones 
in 1951. The shape of the line shown by the 
data when plotted on a graph distinctly suggests 
that the trough is primarily due to under-enumera- 
tion in this age-sector. Support is lent to this 
suggestion by the incongruous value of 10 p, + , 
coming out to be greater than 1. The shape of 
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the group population curves for the above Zones 
comes out to be what is described by Elderton 
as a ‘twisted J-shapcd curve’. This type of 
curve shows a sharp decline, then a distinctly 
less sharp decline and again a sharper decline. 
The portion where the decline is less sharp 
corresponds to the age sector 15-30, which not 
infrequently nears flatness. The variation in 
the population of the groups in this sector is 
rather slow. In case there is any omission in 
enumeration, the group population is reduced 
below the population of the group 10 years older 
as at the next census and hence a value of pro- 
bability of survivance greater than one is ob- 
tained. This explains tvhy the feature of the 
group population exceeding the population of the 
group 10 years younger as at the preceding 
Census is shown mostly by the age group 15-19 


jn the Table 5 given below. It is not obvious 
why 1941 distribution should show in this age 
sector this feature of omission. It is gener- 
ally absent from 1951 data of individual States 
except for Madhya Pradesh, Bihar, Orissa and 
Assam. A prima facie explanation would seem 
to be that the Census operations were more 
satisfactory in 1951. This is also suggested, 
when considering infants enumerated in another 
note on “Birth Rate in 1950 Computed from 
Census Data”. It is possible that the move- 
ment to inflate population at the. time of 1941 
Census may have something to do with it or the 
tabulation of the age data at a later date collected 
on a 2% basis contributed something to it. How- 
ever, this feature is shown by the data of the past 
Censuses also. The figures given below illus- 
trate this point 


Tabic 5 


GROUP POPULATION FOR 100.000 OF TOTAL FOR EACH SEX 


Age Group 



Males 

UTTAR PRADESH 

Females 

% 


1911 

1921 

1931 I9II 

1921 

1931 

15—19 • 

20—24 . 

25—29 . 

30—34 . 

• 

• 

• 

8595* 

8676 

89S3 

8492 

8571* 

8202 

8611 

8299 

9053 7561* 

9121 9289 

8739 9126 

7951 8839 

7455* 

8812 

8741 

8635 

8772 

9350 

8901 

79H 




Males 

BOMBAY 

Females 



1901 

I9II 

1921 

1931 1901 1911 

1921 

193 1 

15—19 

20—24 

25—29 

30-34 

9062* 

8716* 

9656 

8223 

8357* 

8828* 

9746 

8716 

- 7410* 

7883* 

9692 

9195 

8736 9251* 8003' 
9279 9185 9574 
9107 9518 9433 
8649 7906 8712 

7U0* 

8752 

9346 

8776 

9190 

10019 

8882 

78x1 




Males 

MADHYA PRADESH 

Femilcs 




1911 

1921 

1931 I9II 

1921 

1931 

15—19 • 

20—24 . 

25—29 . 

30—34 • 

• 

6790* 

7762* 

9564 

9409 

7067* 

6699* 

7772 

8514 

8807 66l3 # 

9163 9432 

8571 9766 

7697 9007 

6461* 

7726 

8424 

8799 

9235 

9708 

8359 

7434 





BIHAR AND ORISSA 

• 





Males 

▲ . -1 - — 

Fcmjlcs 





1921 

1931 1911 

1921 

1930 

15—19 . 

20—24 . 

25—29 . 

30—34 • 


8047* 

7262* 

8709 

8202 

8553* 

7148* 

8419 

7937 

8322 745 1 ^ 

8517 8460* 

8607 9243 

8018 8446 

7835* 

8238 . 

8977 

8490 

8584 

9188 

8936 

8lXX 

• 


MADRAS 

Female* 


ASSAM 

Males Females 


1911 

1921 

1 

1931 

1911 1921 1931 

19x1 

I92X 

X5— !9 . 

20—24 . 

25—29 . 

30- 34 . 

8462* 

9482 

8352 

8162 

79*4* 

9)82 

8865 

8675 

9171 

0981 

8950 

7746 

7459* 7859* 8331 
7422* 7141* 8754 
9348 • 8994 8932 
8598 8222 8288 

8531* 

9332 

9898 

8212 

906X 

9094 

9577 

8090 
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The table given above shows the population 
in certain quinary age groups for a total popula- 
tion of 100,000 of each sex. The figures marked 
by an asterisk arc less than the corresponding 
population of the age group io years older at the 
next census, although they should be considerably 
more. For, consider the U. P. male population 
in the age group 15-19 in 1921. At the next 
census they were enumerated in the age group 
25-29, but their number is higher than what it 
was in 1921. To get the absolute group popula- 
tion, the figures shown under each year should be 
multiplied by the respective total population in 
units of lakh. The ratio r of the total population 
in 1931 to that in 1921 gives the growth rate, 
which is generally greater than unity. If figures 
in each quinary group under 1931 are multiplied 
by r, the total of groups would add up to the 
total population in 1931 which would correspond 
to a total population of 100,000 in 1921. As r is 
greater than unity, the quinary group population 
so obtained will be greater thau the correspond- 
ing figure shown under 1931 in the above table, 
and yet the figure shown in 25-29 under 1931 
exceeds the corresponding figure in the age group 
15-19 in the preceding census. The above table, 
therefore, under-reports such incongruities. In- 
stead of showing the absolute figures straight- 
away, they have been shown reduced to a total 
population of 100,000, in order to eliminate the 
effect of changes in territory, which the States 
have undergone during the period considered. 

Kingsley Davis in Appendix C to his book 
‘The Population of India and Pakistan’ has 
drawn attention to the existence of this trough 
in the All India group population for each sex 
in 1911, 1921, 1931 and 1941. There seems to 
be no way to correct for this feature due to 
omission in enumeration except by a free hand 
smoothing of group population curve, as was 
done by Kingsley Davis. The same procedure 
has been adopted in the present instance for 
corrcct-ng 1941 data. Such a correction has been 
necessary for 1951 in respect cf Hast Zone only. 
The shape of the curve in the age sector in 1951 
gave a very good guidance in freehand smooth- 
ing. It may be pointed out that, whatever the 
method of calculating mortality rates be, it is 
necessary to correct the data for such omis- 
sions as best as the circumstances permit, for 
no subsequent mathematical manipulation can 


make up for an omission, unless the gap is filled 
up. 

7. Calculation of p, for age3 5 — 60. 

(7 0) Having obtained value of IoP + 
where x stand for 5 , 10, 15 etc. i.e. at qJin 
quennial interval, the values of p x may he- caJ . 
eulated in any convenient manner. One way 
is suggested by the method adopted in the 
Egyptian life table. Starting with a radix 
hi- r,oo,ooo, a series A of values of J, 5 i. | 2 ,t 

etc. at 10 years’ interval is obtained by successively 
multiplying by 10 p I+1 . If , nJ * or ’ 

similar value in the series can be fixed, a series 
B of values of l Jo| , l Joj e tc. is obtained. The two 
series A and B can be suitably dovetailed into 
each other. This can be done by interpolating 
values at m.d-points in series A, which gives 

V‘ f ° r x=,0 > 20 > 3 ° «c. Using anv one 
of the values so obtained, say, the value for x=io 
the series B yields another set of values of | s + 

° r ? = u°l. 3 °’ 40 CtC To givc cc l ual importance 
to both the series, values at mid-points in series B 

may be interpolated. Thus, there will be two 

and t°h ' a UCS r° f ll+ * 31 9 uin quennial ages 
and the mean of the two values may actually be 

adopted. With values of 1 ,,/ known a 
quinquennial interval, the values for individual 
ages may be calculated by esculatory interpola- 
tion. The resulting rates of mortality would not 
be smooth enough, so that their graduation would 
be necessary. As the primary objective is to 
get smoothly running rates of mortality, it seems 
preferable to obtain smooth rates of Px directly 
torn IoP and to obtain value of I, therefrom 
Hence, the second method as described in (7 ,) 

has' actually been adopted. 

(71) Log I 0 p xmay b , reUuced t0 , 
by the following relationship 
i ( lo guiP*+log 10 p l + 5 ) 

* (?° 8Pl “ +2 2 Iogp ‘+<+X ,0 sp I+t ) 

9 t=5 • ■» 10 


P.-u approximately. 


= l °g sP, 

From the quinquennial group totals, individual 

values of log r z may be obtain d by applying 

Dr Kozak.ew.cz s osculatory interpolation for- 
mulae given in the Appendix. An.ilogarithm of the 
nterpolated values gives the probabilities of 
surviving one year for individual half-a«es An 
explanation seems necessary in connection with 
he approximation, which will be recognised 



to ho based on the same consideration as when 
taking a weighted average in connection with the 
smoothing of group populations. In the age 
range 5 — 60 to which the above approximation 
is applied, p z first increases slowly to a maximum 
sonuwivrc in the range 15-20, and thereafter 
steadily declines during the remaining period. 
The variation in 6 p r , which is the product of 

five successive values of p*, is smaller, which is 
further reduced, when considering the function 
log f ,Pz. In taking the above approximation an 
error given by J /\*|og 5 p r =5 is introduced* 
assuming that the values of logi 0 p t are already 
smooth. Log 6 p 4 is montonieally increasing or 
decreasing slowly throughout the range except 
near the peak point. Thus, first difference 
would be of the same sign and changing slowly 
so that would be negligibly small for the 
whole range except perhaps at the peak point. At 
this point, the first difference on either side' is of 
opposite sign, whioh may lead to a value of /\* 
higher than that of the first difference. The 
greatest error may be expected to be introduced 
at the peak point by this process of approximation 
if the smoothing effect due to the removal of 
random variations in log 10 p, is entirely ignored. 

The extent of the possible maximum error 
introduced by this approximation may be illus- 
trated by the following figures calculated from 
the rates obtained for All-India Males. Column 
(3) shows the value of log 6 p x _ 4 j , which 
gives the value of theoretical error possible. 


Table 6 


Age 

X 

i°g 8 p x+i 

Error 

rr\ N ' 

1 

2 

3 

4 

5 

— .0329 

• • • 

• • • 

10 

—.0255 

— .0011 

4 3 

x 5 

— .0244 

—.0013 

5 3 

20 

— 0246 

— .0004 

1 .6 

25 

— 0283 

—.0005 

1.8 

30 

— 0340 

— .0002 

0.6 

35 

—.0407 

—.0004 

x.o 

40 

—.0491 

—.0012 

2.4 


The error in log p x +i will be roughly 1/5 
of the percentage given in col. (4), since 


sP*+ j = £ l0gP »+t+l 
t-0 

. Now, log p, =log(i— q,)= — q, , ignoring' higher 
powers of q,. Thus, th$ error in log p x+ j 


gives a good indication of the possible error 
introduced in the rates of mortality derived on the 
basis of this approximation. 

Values of pi for integral ages upto 60 are obtain- 
ed by visual interpolation as was done in the case 
of A 1924-29 Table. 

8. Extension to ages over 60 and below 6. 

(8-o) To derive values of p x for ages beyond 
60, a Gompertz curve was fitted at ages 45, 50, 
55 and 60 by the method of moments using the 
relation 

colog e p, =Bc* 

Hence, log (colog p,)=log B-f x log c. 

The original values between 45 to 60 fitted 
well with those calculated from the Gompertz 
curve. To improve on the smoothness of the 
junction in a few cases the. two series, were 
blended by taking varying proportions of the 
values of p x in the two series. Having thus 
got the values of pi for ages 5 and over, the num- 
ber living at the various ages may be calculated, 
by taking radix 1, =1,00,000. 

(8- 10) Values of l x are projected for values of 
x below age 5 by the equation 

1 . =A+Hx+Bc I +-^r J 

This equation has been used in the past for 
compiling life table portion for the very early 
ages, in the absence of any direct data which 
may yield reliable mortality rates at these ages. 
The recorded population at these ages are not 
reliable and cannot be used for deducing rates of 
mortality. There is also the theoretical consi- 
deration discussed in a para (4- 1), viz. the rates 
below age 10 thus obtained would relate to the 
experience of a few years of the intercensal 
period. Hardy adopted the rates of mortality 
recorded for ages 0—12 during 1876-1900 in 
respect of Proclaimed Clans in Uttar Pradesh 
for the relevant rates in his Tables for India. 

In the Clans infanticide was prevalent and there 
was a strict legal supervision over births and 
deaths at the earlier ages of life among them. 
Hardy prepared a mortality table for ages 0—12 
from these data and employed the above equa- 
tion to deduce adjusted numbers living. The 
equation reproduced the original figures re- 
markably well. In the above equation, c was 
taken to be 0 65 and n=20. Ackland adopted 
the equation keeping the values of c and n to 
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be the same but varying the value of other 
constants as necessary, so that the values of U 
calculated from this equation for early ages 
starting from o made a smooth junction with 
those already deduced for higher ages. Meikle 
did not consider it desirable to attempt estima- 
tion of rates of mortality below age 5, owing to 
the lack of any data. Vaidyanathan deduced 
all the rates of mortality above age 0 by his main 
method. He employed the above equation t» 
get for Burma only q 0> the rate of mortality at 
a ge 0. He found the value c=-6s to be too 
high for his purpose and took it as -45, raising n 
to 29-8125 as the most suitable value. The 
other constants were chosen in such a way that 
l he values of I, , 1 2 , 1 3 and 1 4 deduced from the 
above equation would reproduce q , , q, , q 3 
as already obtained. The values of q„ for the 
other Provincial groups were obtained graphi- 
cally using the values for the first five ages for 
Burma as base. In the above equation for a radix 
1 „ =100,000 Hardy took A =53 ,675, H=— 492, 
B=24,6io, 10=21,715. The value of B ad- 
opted by Meikle and Vaidyanathan arc not very 
different. From the size of the values of B and c, 
it appears that the role of the term Be 1 is to 
regulate largely the element of extra mortality 
in childhood. As age increases, this term is 
multiplied by a positive fraction near about 
half and this makes for a rapid fall in 1, in child- 
hood ages. By the time x=io, this term be- 
comes small and is, therefore, ineffective in con- 
trolling variation in 1 , with age. As explained 
by Vaidyanathan in para 37 Section IV of 1931 
Actuarial Report, the above equation is an adap- 
tation of Makcham’s formula. The term — — 

. nx + i 

has been added to provide for the higher infant 

mortality. The term drops down sharply at 
age 1 and is small at the subsequent ages. By 
the age of 5, it becomes relatively negligible. 
The derivation of the values of c, m and n this 

time is based on the above interpretation of their 
roles. 

(8-ii) From life tables given in- the Demo- 
graphic Year Book of the U.N.O. those, which 
show heavy mortality in the early years of life, 
such as is the characteristic of Indian experience, 
were selected and the average rates of mortality 
at ages, 1, 2, and 3 were obtained from them. 
The life tables, which were thus included, related 


to Egypt (1936-38), Mauritius (1942-46;, Gau- 
tamala ( 1939 - 40 - Chile (1940)- Japan (1921-25), 
Bulgaria (1899-1902). Thailand (1937-38), Finland 
(1901-10), Hungary (1920-21), Italy (1901-11), 
and U.S S.R. (1896-97). The average values of 
q« thus obtained are given below : — 

Table 7 


Age 

Value - 

/- 

Males 

nl q 

X 

— 

Females 

1 

2 

3 

0 

.2095 

• 1767 

1 

.0736 

.0728 

2 

.0404 

.0405 

3 

.0237 

.0235 

As c is 

not desired to be connected with infant 

mortality, q„ was not taken into account and values 

of lx for 

x= 1, 2, 3 and 4 were 

obtained with 

radix 1, = 

10,000. The equation l x 

=A-r Hx-f-Bc* 

was fitted to these values to 

determine the 


value of c. For males c came out to be 0 450 
and for females the value was 0-474. These 
values have been adopted in the calculation 
here. 

(8-12) The values of A, H and B have been de- 
termined separately for males and females in each 

life table by fitting the equation 1* ^A+Hx-f Bc x 
to the value of 1 5 , U and 1 7 already obtained. 
Based on this equation, values of 1 T 
for x=0, 1 4 were calculated. To these 

values, the value of nx ™- has been added, to get 

the number surviving, 1,, for ages below 5. 
For this purpose n is taken as 20, so that by the 
age 5 the additive term becomes negligible. The 
equation is already satisfied by the values of 1 5 , 
Is and 1 7 and this ensures a smooth junction of 
1, below age 5 with those already obtained for 5 
and over. The value of m to be adopted for the 

above purpose is determined as explained in the 
next para. 

(8-13) Owing to omissions in the registra- 
tion of births and deaths in India, the registered 
infant mortality rate ii considered to be under- 
stated. From the fact that infant mortality 
rate is a ratio of births and infant deaths, which 
are both affected by omissioas in registration, 
and considering the level of under registra- 
tion in the various parts of the country, n scents 



unlikely lhat the true infant mortality rate in 
State is more than double the recorded rate* 
The point is discussed in the following passage 
eproduccd from another note on ‘Birth Rate i n 
1950 Computed from Census Data’ : 

“Let the birth registration efficiency as shown 
by the proportion of registered births to the actual 
births be p. and a similar infant death registration 
efficiency, represented by the proportion of re- 
gistered infant deaths to the actual infant deaths* 
be q. Obviously, each of p and q is less than 
unity. Further, let B and D be registered births 
and infant deaths in a year and b and d be their 
true values. 

Then, B'=pb and D=qd. 

Observed infant mortality rate 


where l i ’ is the true infant mortality rat 6 . 

It is well known that circumstances which 
lead to the omission of births from being regis- 
tered are stronger for the omission of infant 
deaths fiom being registered. Thus, p is greater 
than q. From relation (i), it then becomes 
obvious that the true infant mortality rate T 
] s higher than the observed value I. Let the 
true rate of infant mortality be K times the 
observed rate. The ratio K is given by the 
relative proportions of birth and infant death 
registrations. 

The following table shows for the various 
values of K, the permissible percentage omission 
in infant death registration against the different 
levels of birth registration efficiency 


Table 8 


_ Upper limit of percentage omission in infant 

Birth Percentage deaths when 


registration 

efficiency 

•'missions 
in births 


• 

r- 

K- 5 / 4 - 

K = 3/2 



K = 2 

K= 3 

* 

11 

-t* 

o-8 . . 

. 20 

• 

• 

36 

47 

60 

73 

80 

0-6 

. 40 

• 

• 

52 

60 

70 

80 

85 

0-5 

. 50 

• 

• 

• 

60 

67 

75 

83 

87 

04 

. 60 

• 

• 

‘ 68 

73 

80 

87 

90 

0-2 

• 80 • 

t 

• 

84 

«7 

90 

93 

95 


There seems to be no evidence for fixing K 
objectively but from the above limits, it seems 
reasonable to take that the true infant mortality 
rate is at most twice the registered rate, it may 
well be less.” 


The following table shows the registered infan t 
mortality rate per 1000 live-births during 1941-50 
along with the estimated lower, upper and 
values 


Table 9 


Zone 

State 


Male 




Female 

-A- 


Regist- 

ered 

Lower 

Upper 

Probable 

Regist- 

ered 

Lower 

- ^ 

Upper Probable 

North . 

Uttar Pradesh . . 

125 

125 

225 

160 

H 5 

*15 

200 

150 

South . 

Madras • • 

160 

160 

250 

170 

MS 

145 

225 

155 

West 

Bombay 

158 

160 

250 

190 

146 

145 

225 

180 

East 

Bihar, Orissa & Assam 

126 

160 

250 

225 

113 

145 

225 

200 

Central 

Madhya Pradesh , 

229 

230 

300 

250 

205 

205 

275 

225 

AH India 

Above States combined 

152 

160 

250 

190 

139 

145 

225 

*75 


21 


The registered rate relates to the State 
or States shown against the Zone but is taken to 
apply to the whole Zone. The lower value is 
taken to be almost the same as the registered rate 
and the upper value is taken well within twice 
the lower value. Only for Hast Zone the lower 
value is taken higher than the recorded rate in 
view of the particularly bad state of registration 
in the Zone. The probable value has been fixed 
on a subjective guess. In the case of Bombay 
the probable rate is supported by the rate of 190 
for both sexes combined recorded in the Sirur 
Health Unit during 1941 — 50. This unit covers 
a small area and is meant as a demonstration 
centre for health studies. In such areas, special 
attention is paid to the registration of births and 
deaths. Similar Units in U.P. and Madras 
show infant mortality rates of 130 and 185 
respectively for both sexes combined. 

The probable value has been adopted as the 
value of q 5 for the life table. I ; rom this value 
m can be calculated as follows. Let a c & & x be 
the values of the expression A+HxrBc* for 
x=o and x--i as already obtained in the 
manner explained in (8-12). 

1 0 = a 0 -Hn ; 

11 = ; 

1 1 ai 

li = (* — q 0 )i<>- 

These equations give 

m= a i~a.(r q 0 ). 

20 

rr^ 

From the value of m thus obtained, values of 
lx are got, which enable the table below age 5 
to be completed. As this portion of the life tabic 
is based on an estimate of the value of q , it is 
shown in italics to indicate its tentative character. 
In a life table there is a general interest in the 
values of q x , the rate of mortality at age x, and e° x 
the expectation of life. In order to indicate the 
limits within which these would vary on account 
of a different .value of infant mortality rate being 
adopted, values of m corresponding to the lower 
and the upper values of infant mortality rate were 
calculated. The corresponding values of l x and 
from then] values of q x and c x were calculated. 

1 hesc values of q x and c x are shown in Tabic B. 
The true value of q x and e' x would be between 
the values obtained for the lower and the upper 
value of q x . An examination of Table B shows 
that the range of variation is not much and hence 
the specific values given in the Table are good 
enough for practical purposes. 


(8-14) It may be desirable to mention another 
approach for obtaining mortality rates at very 
early ages, which was adopted by Kingsley Davis 
in constructing two abridged life tables. He 
estimated q x under ten years of age by fitting 
regression lines to the values of q v and :{0 Q 10 
the probability of dying within 30 years after 
age 10, as given by a large number of different 
life tables of the various countries. The value 
of q x corresponding to the value of i0 O I( „ 
based on the Indian rates already obtained was 
calculated from the regression equation. He 
found the values so got to be too high. He 
obtained another estimate from the Indian rates 
given in 1901—10 life table by allowing for the 
improvement in mortality in ages under to shown 
by the registration statistics between 1901—10 
and 191 1 — 20 decades. He adopted the mean of 
the two estimates. An attempt was made to 
apply the regression method to 1951 data, and it 
confirmed the observation of Kingsley Davis 
that the values obtained are too high. Just for 
record, it may be mentioned that the regression 
line was fitted to the points taken from the avail- 
able foreign life tables and the values of q, for 

x~o. 1 4 corresponding to the value of 

i.iQi*. 0 4344 came out to be 0-3993, 
0-1653, 0-0X98. 0-0511, 0-0331 respectively. 

9. Other functions of Life Table. 

(9) From the values of p x and 1 T , the values of 
the functions d x , q x , L v , T x , e x are easily ob- 
tained in the usual manner. The values of L v 
lor x below 5 are obtained by the integra- 
tion of the expression for l x adopted in its calcu- 
lation. For other ages, L* is obtained by the 
usual method of averaging l x and l Xrl . These 
give T x and e x by the equations. 

T* « E L, ; and e\=T x /l x . 

( -X 

The above equation gives complete expectation 
of life, which is shown as ‘Mean After-life Time 
in the Tables. 

10 The Results— All-India Life Tables. 

(io-o) While reviewing the result: . it may be 
interesting to see how the findings ol' the present • 
investigation stand in relation to similar recent 
studies. A direct comparison of two life tables 
is best made with reference to the mortalitv 
rates at the various ages, but expectation of life 
also is a good indicator in a nutshell of the 
levels of mortality represented by the rates 



The latrcr gives a measure of the cumulative 

c fleet of mortality over the remainder of the span 

of life after the age at which expectation of life 

is considered. It need hardly he mentioned 

that higher the expectation of life, the lower is 

the level of mortality. There are two recent 

investigations of Indian mortality, with which the 

results max be mainly compared. One is by 

Kmgslcy Davis who prepared an abridged life 

table for India for the period 1931 — 40, as has 

already been mentioned. The other is by 

Yaidvanathan. who analvscd the extensive data 
• • 

relating to insured lives of the Oriental Govern- 
ment Security Life Assurance G>., Ltd., during 
1925—35. It is true that this experience relates 
to a select class very different from the general 
population, but it is quite helpful in broadly 
indicating what would be a reasonable level of 
the rates of mortality even in respect of the general 
population. The authenticity of the data 
makes the ‘Oriental* experience a reliable 
guide in certain situations. 

( io* 10) According to Kingsley Davis’s cal- 
culations complete expectation of life during 
1931—40 was 32*09 for males and 31*37 for 
females. According to 1931 life tables, the 
expectation of life at birth was 26 91 for males 
and 26*56 for Icma'cs. The present investiga- 
tions indicate that in 1941—50 it was between 
33-67 and 29- 87 for males and probably 
32*45. to give a precise figure. Similarly, 
the figure for females xvas between 32-85 
and 29 62 and probably 3 1 - 66. if a definite 
figure is to be given. These figures clearly* 
show a definite reduction in the mortality of each 
sex between the periods to which 1931 and 1951 
investigations relate. However, there is no 
evidence of a radical change in the potion. The 
successive reduction in the mortality level sug- 
gested by the above figures of expectation of life 
seems to agree well with the estimates of death 
rates of 36 2 and 31-2 per mile during 1921—30 
and 1931 — 40 made bv Kingsley Davis by the 
method of ‘reverse survival’ and of 27-4 during 
1941 — 50 made by me in another note on ‘Com- 
puted Birth and Death Rates during 1941—50’. 
This improvement in mortality is a little more 
significant than what the mere figures indicate. The 
period of 1931 investigation followed the great 
influenza pandemic which wc.-ded out the weak- 
lings. whose death would otherwise have been 
recorded in the period. For this reason, the 


period succeeding one of high mortality experience 
ed lighter mortality and an improvement over that 
is more significant. 

( io* 1 1) Rates of mortality at very youi g 
■ages are not entirely dependable. It may, 
therefore, be desirable to compare expectations 
of life at age 5 or preferably age 10. According 
to 1941— 50 experience the AU-India expectation 
of life is 40-86 for males and 40-91 for females 
at age 5 and 38-97 for males and 39 '45 for females 
at age io, and, according to 1931 Life Table 
39 96 for males and 36*61 for females 
at age 5 and 36 38 for males and 33.61 for 
females at age 10. The margin of difference 
between the expectations of life according to 
the two experiences is considerably reduced 
in the case of males but in the ease of females 
it continues to be substantial. The reason 
for this difference in the movement in the male 
and female expectations would be clear from 
the discussions in para (10 40) ct seq. Accord- 
ing to Kingsley Davis’s calculation for 1931— 4 ° 
the expectation of life is 44 02 for males and 
41-69 for females at age 5 and 41-20 for miles 
and 38-56 for females at age 10. These ex- 
pectations are higher than the ones according 
to 1941—50 expcricnc except in the case of 
females at age 10. The main reason for this 
difference, as would be evident from the dis- 
cussions in pain (10 2), is the low mortality in 
,931 — 40 table after age 50, which is not consi- 
dered to be quite established. On the whole 
the conclusions reached in (10- 10) by referring 
to expectation of life at birth would seem to 
remain valid. 

A feature of Indian Life Tables, which arises 
out of the high infant mortality is that accord- 
ing to 1941—50 table the expectation of life at 
age 5 is a little over 8 years higher than that 
at birth. In countries like U. K. with low 
infant mortality the expectation of life decreases 
from its value at birth as age increases. This 
may be seen from the figures shown in Table 14- 
Anothcr interesting feature of the Indian Life 
Tables is that the expectation ol life at age 
20 exceeds that at birth. According to 194*— 5 ° 
Table, moles who attain age 21, or females 
who attain age 22, miy on the average expect 
u> live as long as a n:w born child. This is 
evidently so due to the hazards of life being 
heavy in the early years. 
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(io*2) The rates of mortality below age io in 
Kingsley Davis’s abridged life table for 1931—40 
have been derived on a rough* and reidy basis, 
but those above age 10 are based on firm data, 
and may, therefore, be compired. This life 


table shows only l ft Q x> the probability of dying 
in the age period x to x : -n. The following table 
shows Kingsley Davis's figures for this probabi- 
lity along with the corresponding figures dcriveJ 


from 1941—50 All-India Tables. 

Table 10 




Male 



Female 





“S 



ft 




O 

O 



t* 

A"e Group 

1941—50 

1931 40 

0*1. 2 ) 

194 * 5 ° 

193* 40 

Col. (5) 




Col .3! 



Col. (6 

• . 

(2) 

• 31 

U) 

• 5 > 

(6» 

1 7 ) 

10—19 

• • 1059 

•0958 

112 

•0894 

•1197 

75 

20—29 

•1130 

•1182 

96 

• io-i 

■ 1456 

73 

30—39 

•1556 

•1504 

104 

1SK4 

’ * " 9 V 

105 

40-49 

•2212 

•1986 

111 

•240*' 

•2271 

1 06 

50-59 

•3493 

•2751 

12“ 

•3180 

•2948 

10s 

60—69 

•5481 

•4071 

*34 

•4922 

• 39“6 

124 

70—79 

•7736 

•6620 

it? 

• 704 s 

• 56*8 

125 


The agreement between the two experiences 
is very good. The agreement is particularly 
close in the age sc;tor 20—39 in males and 
30—59 in females. Male mortality for 1941— 5 ° 
is on the whole a little heavier than that shown 
by 1931— 40 Table. The female mortality lor 
1941 — 50 in age group 10 — 3° k perceptibly lighter 
than that shown by 1931 -40 Tables. In the latter 
•Table female mortality in this age sector seems to 
be too high when compared to its male mortality. 
The percentage ratio of female to male mortality 
in the age groups 10— 19* 20—29, 30—39 is 
125,123 and 120, whereas considering the maternal 
risk, which increases with repeated maternities 
and, therefore, in later eges, the female morta- 
lity relative to the male mortality should be the 
highest in 30 — 39 sector. There is also the 
further possibility that female mortality may 
have slightly improved in the age sector 10 — 30, 
since the period 1931 — 40. In the higher 
ages above 50 in males and above 60 in females, 
1941 — 50 rates are considerably higher than 
those shown by 1931—40 Table. It does not 
seem likely that the rates of mortality in this 
age sector would be lower than what are given 
for 1941 — 50, in view of the rates shown by the 
Oriental Experience as discussed in the next 
para. 

(10 3) The following table shows the rates 
of mortality at quinquennial ages according 
to All-India Male Life Table for 1941 — 50 and 


the Oriental Ultimate Experience (1925 35). 
The earliest age shown in the latter is 20. 

Tabic 11 


o 


Age 

•.1/ 


I94I —50 

'2 » 

Col. ,21 
Oriental — - 

Col. '3 ; 

'.3 > 4 • 

20 

• 

OIO49 

.00420 

250 

25 

• 

.0119“ 

.0042s 

280 

.30 

• 

OI413 

.00465 

304 

35 

• 

. .01704 

.005*2 

309 

4 ° 

4 

.02020 

. 00768 

263 

45 

• 

.O24S2 

.01 1-6 

211 

50 

• 

.O3232 

.01864 

1*3 

55 

• 

. .04222 

.0290s 

*45 

60 

• 

.OS726 

.04285 

136. 


Oriental Experience relates to an earlier 
period and it is likely that the rates of mortality, 
had they related to the period corresponding 


to that of the All- India Life Table, would have 
been lighter. Gardner and Srinivasan have pub- 
lished in Journal Institute of Actuaries, LXX 1 \ 
(page 3S9) figures showing the combined 
mortality experience of first class Indian male 
lives insured during 1934—45 with the Prudential 
Assurance Co., Ltd., of London and the National 
Insurance Co. Ltd., of Calcutta. This experience 
conforms to 97",, of the mortality according 
to Oriental 1925—35 fable. This suggests . 

that Oriental Experience may be taken to reflect 
the mortality of assureJ lives in almost the same 


period as of 1941—50 life table. The run of 
percentages shown in col. (4) in Table 11 above 
appears to be reasonable. In the data relating 
to countries like U. K., it is found that general 
population mortality rates are 150% to 250% 
of the mortality rates shown by insured lives. 
It is held that the effect of medical selection in 
the case of Indian insured lives is short-lived 
and does not last beyond a year or so. How- 
ever, the influence of class selection is very mark- 
ed. In the above Oriental Experience, the 
average age at entry is 31 • 37, and the average 
duration is 4 44. l ? or these reasons, it is to 
be expected that the advantage of the insured 
lives over the general population in regard 
to lighter mortality should be shown more round 


about the ages of 30 anti 35. Although the 
effect of medical selection wears out soon, the 
influence of class selection persists and at ages 
over 50 the mortality of insured lives should 
show some such relation to the mortality of 
the general population as is indicated by the 
figures in column (4). 

(10 40). Compared to 1931 All-India Life 
Tabic mortality, the All-India Life Tables for 
1941—50 show a distinctly lower level of morta- 
lity. The following table shows the mortality 
rates at quinquennial ages according to the 
two experiences; as 1931 Table gives q, to 4 
places of decimals, 1941—50 rates also have been 
rounded up to 4 places. 


Table 12 


Males 

X 


Females 

^ _ 


Age 


(1) 


1941—50 

Table 

• • • • • 

1931 

'Fable 

Culyz) 

Col. 13 1 

1941—50 

Tabic 

1931 

'Fable 

Col. (5) 

Col. ( 6 ) 

U) 

V 3 > 

u; 

< 5 > 

«r 

IS) 


5 



•0171 

•0193 

S9 

•0206 

•0165 

103 

10 


• • • • • • 

•0131 

•0079 

166 

•0131 

•0081 

162 

15 


• • • • • • 

•0106 

•009X 

IOX 

•0084 

•01x5 

73 

20 


• • • • • • 

•OIOS 

0127 

St 

•0078 

•0176 

44 

25 



*0120 

•0153 

78 

•0114 

•0216 

53 

30 


• ••••• 

•0J4X 

•0193 

73 

•0167 

•0251 

67 

35 



•0170 

•0241 

7 1 

•0214 

•0293 

73 

40 


• • • • • • 

•0202 

•0294 

70 

•0243 

•0345 

70 

45 


• • • > • • 

•0248 

•0349 

70 

•0274 

•0390 

70 

50 


• ••••• 

•0323 

•0410 

79 

•0313 

•0431 

73 

55 


• ••••• 

•0422 

•0481 

S3 

0375 

•0475 

io 

60 



•0573 

•0579 

99 

•0500 

•0543 

92 

65 


• ••••• 

•0775 

•0727 

107 

•0665 

•0666 

100 

70 


• ••••• 

MO44 

•0976 

to; 

•0882 

•0888 

100 

Except 

lor early 

ages 1941 — 50 rates aie consi- 

mid-year of the decade 

1921—30, 

the 1941- 

-50 

derably 

lighter. The reduction in the rates 

rales would relute to a period which may be taken 

for males commences from age 20, and slightly 

to 

be 20 years 

later. 

On this basis, it would 


increases with age, reaching the maximum at 
ages 40 and 45. After these ages the magni- 
tude of the reduction decreases and at age 60 
the two rates are practically equal. At higher 
ages 1941—50 rates are slightly higher. In the 
females, the reduction is heavy in the age sector 
15 — 25 but at higher ages the reduction follows 
the same pattern as in the case of males. After 
age 45, the decrease in the percentage reduction 
in female mortality is a little more gradual, so 
that the rates at ages 65 and 70*are practically 
equal to 1931 rates. Assuming that 1931 Tabic 
reflects the level of mortality prevailing in the 


appear that there has • been a substantial 
improvement over the mortality shown by 193 1 
All-India 'Fables in the age sector 20—55 both 
in the males and the females. In the method 
adopted for deriving rates of mortality, the 
number enumerated at one census is compared 
with that enumerated at the next census. If the 
efficiency of enumeration work increased at the 
latter census, the rates of mortality would come 
out to be lighter. It is not known whether this 
factor at ail operated in the present instance, 
and if it did, to what extent. The differences 
in the rates of mortality below age 20 in the case 


2 a 


of males and below age 25 in the case of females 
appear to be more due to a difference in the 
mortality pattern than to improvement or 
deterioration in the level of mortality. The two 
differences which rather, stand out in this 
sector are (i) the heavier male and female morta- 
lity in 1941 — ■ 50 at age toand(ii) the much lower 
female mortality in 1941—50 at ages 15 to 25. 

(10-41) As regards (i), it may be stated that 
the difference arises mainly due to the fact that 
in 1931 table, q A the rate of mortality at age x, 
is the lowest at age 10 for males and females 
both, but in 1941—50 the lowest is at 18. liven 
the English Life Tables record the lowest 
mortality at about the age of 12 or 13 ; in 1931 
it was at 11. In England child mortality has 
been brought down very much through the 
concerted efforts of the public and the State, 
but in India the mortality pattern is characterised 
by a heavy child mortality. About 40",, of total 
deaths occur below age 5, although this sector 
accounts for a little below 14% of the total 
population. No doubt most of the high morta- 
lity of the sector is due to the abnormal infant 
deaths, but heavy child mortality contributes 
to it considerably. The peculiar risks, to which 
children in a tropical country beset with a host 
of infectious diseases like that we have in India 
arc not yet over by the age of 5. The struggle 
between the innate vitality of the child and the 
nvironmcnial enemies continues till later. It 
eems more reasonable to expect that a group which 
has had to pass through heavier mortality would 
show the lightest mortality a little later than in 
the case of children in England, who get easier 
conditions of life quite early in the childhood 
stag, . The process of improvement in the 
group mortality should continue till the risks 
of adult life arrest it. Registration statistics 
of death by age are not reliable guides due to 
the well-known defects resulting from omissions 
and misstatement of age, but in a broad way they 
seem to support the suggestion that the process 
- of improvement in mortality continues in the 
a gc group 10 — 14. Owing to changes in terri- 
,or y» it is not easily possible to work out the 
age-specific mortality rates for the registration 
areas in India during 1941—50. The table given 
below, therefore, shews the proportion of deaths 
by a B«s registered in the nine Part A States 
during 1941—50 along with the proportionate 
age distribution of the population in India as 


at 1951 and 1941 Censuses. The figures lor 
the two Censuses are given to show that the 
age distribution did not change materially during 
19-11-50. 

Table 13 

O' o 

/U / y 

Registered Population 

deaths , — - * 

A * c *94* 50 1951 1941 


I iid.-r 1 
1 — 4 


10—14 
‘>—19 
20 — 24 
25—29 
30—34 
35—39 
40—49 
50—59 


60 and over 


19*9 

h > 

‘■*5 

6 2 

12 -K 

3*9 

1 ‘ *3 

3*9 

10*1 

i-s-o 

9 *C 

/ 

Hi 


7 ’2 

J-7*9 

6 3 

7*5 

9 *H 

7'H 

<* 4 

17*4 

5-7 


‘3*'» 

i 1 1 

9*4 

S-K 

:*6 
64 
9 H 
6 3 

1 

4*9 


The reduction in the proportion of deaths 
between ages 5-9 to 1 0-1-4 is sharper than 
the decline in their respective populations. 
This indicates that the mortality in 5—9 is much 
higher than that in 10-14. The proportion 
of deaths in the next group 15-19 j s thc same 

as in the preceding age group 10—14 while the 
population records a small decline, thus showing 
that the mortality in 15-19 i s 0 nlv slightly 
higher than that in 10—14. This trend o, 
mortality ip the age sector 5—19 indicates that 
thc process of improvement in mortality does 
not finish oil by age 10 hut carries on further 
to later ages. 






■ me experience in 
thc Western Countries like England and Wales 
and U. S. A. is that female mortality is lighter 
than male mortality and substantially so in a 
major part of the span of life. Smith in his 
book ‘Population Analysis’ says that ‘very- 
few are the exceptions to the rule that females 
of every age group enjoy a lower death rate than 
the corresponding males’. l n India due to 
heavy maternal risk, female mortality may be 
heavier in the child-bearing period. 1, ' is a 
.well known fact in genetics that the male sex 
starts with a certain excess in numbers at birth 
over lemales hut the better stamina of the latter 
soon makes up for it. Indian registration statis- 
ts also show more male births than female 
births. The figures of registered infant morta- 
lity rates by sex shown in para (8-13) are sHghtly 


lower for females than for males. However, 
there is a traditional fondness for male issues 
in most parts of the country and a correspond- 
ing dislike for female children. All the affec- 
tion and care Is bestowed on male children but 
female children are not much cared for. In 
the circumstances, it is to be expected that the 
slight advantage of female infants shown in a 
lower infant mortality rate shall soon wear 
itself out and that female mortality in the very 
young ages should be heavier than the male 
mortality. The survivors who live through the 
more difficult circumstances of tender age 
should ultimately show lighter mortality, which 


eventually should go below the corresponding 
male mortality. This is the pattern of mortality, 
which the male and female rates for 1941^—50 
at very young ages show. At ages 1 — 10 the 
female rate of mortality in the All-India Table 
is above the male rate, but at age 11 it is below 
the male rate. Having reached this position 

9 

on the strength of their innate stamina, they 
would continue to show lighter mortality till 
they have to meet the peculiar maternity risk. 
Then, their mortality would again be heavier 
than that of the males. After the reproductive 
period, the female mortality would again become 
lighter than the male mortality. Extra maternal 

Table 

EXPECTATION OF 





Netherlands . 

1947-49 

69 4 

Sweden 

1941-45 

67-06 

England and Wale* 

1948 

66' 39 


674 

62*7 

57 9 

4 s- 5 

30-0 

13-9 

95-07 

60-45 

55-74 

46-98 

29 - 25 

13-68 

* 4 '49 

59 - 7 « 

54 94 

45-66 

2742 

1275 


Australia 

1946-4* 

Denmark 

1941-45 

New Zealand 

1934 -1* 

Canada 

1947 

Switzerland . 

1939-44 

IJ. S. A. 

1939-41 

Germany . . 

1932 -34 

Ireland 

1940 42 


66-07 

6377 

59*04 

65-62 

65- 16 

60-46 

65 46 

63-70 

59* 1 1 

65- IK 

6443 

59 79 

62-68 

61-64 

57-08 

6l- 60 

60-76 

56- 12 

59K6 

61-70 

57-28 

59-01 

6o-68 

56-25 


5428 

45 04 

2683 

12*25 

55-71 

46-68 

28-76 

13*20 

54 42 

45*43 

27-7* 

12-76 

55 07 

45 95 

28-03 

13-25 

52-41 

43*62 

26- 15 

If 60 

5'-43 

42-5» 

25-52 

12-07 

52-62 

43-83 

26-61 

11-87 

51-60 

43-10 

26-47 

1231 


France 

1933 -38 

55*94 

Finland 

194* '45 

54-62 

Austria 

1930-33 

54* 5 

Italy . 

1930-32 

53 76 

Japan . 

1947 

50-06 

U. S. S. R. (in Europe) 

1926-27 

41*93 

Egypt . 

1936 -38 

35 65 

India . 

1941-50 

32-45 


57-o6 

52-57 

47-94 

3959 

23’99 

11*05 

55 41 

51-27 

46 87 

39-23 

23 76 

III! 

58-3 

9 

54-1 

49* 5 

410 

24-7 

If 2 

59-68 

55-46 

5098 

4269 

26-37 

11-92 

53-61 

49-49 

44 93 

3760 

• 

23- 12 

JO- 16 

54-72 

51-65 

47“34 

39-46 

24 4i 

12-07 

49 75 

46-86 

43*53 

36-35 

22-71 

10-47 

4086 

38-97 

36-24 

29- 78 

17-63 

8- 18 


27 


risk starts after age 20, for it is mainly associated 
with late first maternities or frequent mater- 
nities. In my paper 4 A Study on birth Order 
Statistics of India’ published in the Indian Journal 
Medical Research (No. 39, April 1951) it is shown 
that in India the first births are largely concen- 
trated in the age period 15—24, that births in 
15 — 19 arc mainly first births, and that the num- 
ber of births in 15—19 is only 155 for 1,000 
married women. In 1931, the proportion of 
married women in 15—19 was 84%, which means 
that per 1,000 women in 15—19 the number of 
births is only 130. These facts point to the 
conclusion that the females should experience a 
14 

LIFE AT VARIOUS AGES. 


mortality heavier than that for the males aficr 
age 20, say near about 25. The female morta- 
lity shown by 1941—50 tables seems to conform 
to the pattern described here. 

(to- 5; The table given below shows the expec- 
tation of life at various ages in other countries 
according to the 1; test figures available in the 
Demographic Year Hook, 1951, issued by the 
U.N.O. The countries arc arranged in the 
descending order of their expectation of life 
at birth for Males. It is sad to find that India 
still figures at the bottom at all ages. 
Egypt is our nearest neighbour in this respect 
but is still considerably better off at all age*. 


female* 


* 


0 

5 

to 

15 

25 

45 

65 

71-5 

69-0 

64 1 

59*3 

49' 7 

31*1 

*4 4 

6971 

67- 12 

62-40 

57*62 

48-52 

30 53 

M'33 

7115 

68*75 

63 94 

5911 

49* *4 

31*52 

15-26 

70- 63 

6791 

63-11 

58*27 

48*74 

30*45 

*4*44 

67-70 

66-27 

61*52 

56*72 

4?'4* > 

29*44 

13*55 

68-45 

66- 10 

61-45 

5669 

47*48 

29-70 

13*91 

69 05 

67*52 

62-78 

57*99 

48*73 

30-61 

14*65 

66 96 

65-26 

6062 

5589 

46*79 

28-93 

13*10 

65-89 

64 43 

59*73 

54 97 

45*87 

28-46 

13*57 

62-81 

63 56 

59’ 09 

54*39 

45*43 

28-02 

J2-6o 

6l *02 

61*43 

56*94 

52*35 

4399 

27*S6 

13*19 

6164 

61-99 

57-50 

52*91 

44*59 

27 99 

13*10 

61*14 

61*61 

57*42 

52*98 

44*95 . 

28*SI 

» 

13*10 

58-s’ 

6l*2 

57*0 

52*4 

438 

27-0 

121 

56 00 

61 37 

57-15 

52*67 

4447 

28-00 

12-66 

53 96 

5745 

5331 

48-81 

4148 

2652 

12-22 

46 79 

58*79 

55*72 

51*45 

43*54 

28-29 

13*82 

41-48 

58-33 

54 47 

' 50* 1 1 

42-09 

27- 12 

12-78 

3166 

4091 

39*45 

3656 

29 30 

1 8 • 61 

929 


do-6) It will be interesting lo mark the trend 
in mortality shown by the various Indian Life 
l ables, and to see how the position revealed by 
the latest compares \v*th that in certain other 
important countries. Resides expectation of life, 
it would be interesting to find out the percentage 
of persons born which survives to age 20 and 
the age to which half the number survives. 


The latter figures indicate the relative incidence 


of mortality in the early years of life and have 
an important demographic and sociological 
significance. It would be enough to show the 
above data with reference to males. The table 
given below shows the relevant figures. Indian 
data for 1911—20 and 1931— 40 arc taken from 
the abridged life tables prepared by Kingsley 
Davis. 


Tabic 15 




C 

V 

c 

Per cent 

Age to which 



0 

10 

surviving 

SO* 

O mi ill ry 

Period 



to age 20 

survived 


lihli.i . 

|XK| 9 C 

24* 

35 5 

46-6 

14 


IX 91 iy~o 

23 * 

34/ 

45*2 

12 


1901 10 

22*6 

33*4 

43-8 

10 


I9H 20 

IK* 9 

29- 1 

37*9 

7 


1921 30 

26 9 

3*’ 4 

5P2 

22 


1931 -40 

32- 1 

41-2 

55* 

2 X 


1941 -50 

325 

390 

57*9 

32 

England & Wales . 

194* 

6 * 4 

59 -X 

94'2 

70 

New Zealand 

1934-3* 

*5-5 

59* 1 

94* 

70 

Australia 

194* 4* 

66 - | 

59 0 

92*2 

70 

l r . S. A. . 

1939-41 

61 -6 

5*- 1 

91*6 

67 

Italy . 

1930-32 

53 * 

55 5 

'9' 7 

*5 

Japan . 

I9»' 

y.-l 

• 

49' 5 

XPI 

59 

i-pypi • 

193 * -3* 

35*7 

46*9 

55*1 

35 


I he figures show that the latest Indian mortality 
experience is comparatively lighter in early years, 
but is vet far behind other countries. The 
heavy waste of human lives in the early years 
has an important bearing on India’s economic 
and social development. 


11 Zonal Life Tables. 

(iro) For the sake of comparison, the lollop- 
ing table shows the expectation of life and rates 
of mortality in 1941 50 lhc various Zones. 


Table 16 



Central 

Hast 

West 

North 

South 

•All-India 

Central 

East 

West 

North 

Sovith 

All-India 


25-55 
2 K- 15 
31*33 
3400 
36 * 22 
3*-45 

25-69 

27-41 

30- 93 
34 3* 
37-23 

31 - 66 


3 


Males 

37-30 

3 x 19 

40 - 27 

41 33 
4426 
40 - 86 
I- ci nalts 

3«*54 

36-63 

39- «9 
42-04 

45*4? 

40 - 91 


I • 766 
1-79* 
1*212 
121 “ 
post 

I • 30 S 
1-5*7 

1-915 

P 15* 
P 126 

0-93^ 

1310 


P292 

fin 

0- xn 

1 - 04* 
0-901 
1 • 049 

0- 863 

1 - 026 
083 ^ 
o- 6 io 
0632 

0-7*4 


I-S 2 I 

1*440 

1-425 

1-457 

1 * 29 * 

1*4*3 

pRit 
I - 824 
1*875 
1-675 
P323 

1*673 


2-211 

2272 

2-524 

1- 7*7 

l*6l8 

2'020 

2-409 

2- 937 
2-682 
2-492 
p»4* 

2-428 
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The function e 0 ,, expectation of life at age 
5, enables the mortality levels of the Zonal life- 
tables above age 5 to be compared. These 
values show that the sequence in which 
the Zones are placed according to the des- 
cending order of their mortality level is as 
given in the table. Only the Central Zone 
Females show a level lighter than that of 
East Zone Females. The rates of mortality 
at decennial ages, considered collectively, bring 
out the same order of the Zones. As has already 
been stated in para (10-41) mortality in 0-5 
accounts for nearly 40% of the total deaths, 
and, therefore, the level of mortality in a Zone 
is more properly fixed by referring to the 
expectation of life at birth. The arrangement 
of the Zones remains the same even on the basis 
of the value of c° 0 . Incidentally, Central Zone 
Female mortality comes out to be heavier than 
that of the East Zone Female. The reason 
obviously is that mortality below 5 has changed 
the balance. The above table indicates that 
the mortalities of the Central and the East Zones 
are heavier and those of North and South Zones 
lighter than that of All-India. West Zone 
has a mortality slightly lighter than that of 


All-India. Madras has been noted in the previous 
investigations also to show substantially lighter 
mortality compared to other Indian Provinces 
excluding Burma. The territorial set up of the 
Zones is substantially different from that of the 
Provincial Groups, for which life tables were 
prepared for 1931. There is, therefore, not 
much interest in comparing the present Zonal 
Tables with the previous similar life tables. 

(in) Some evidence is available from in- 
dependent sources about the levels of mortality 
in the Zones. In my note on ‘ Computed 
Birth and Death Rates during 1941-50,’ an esti- 
mate of the crude death rates in the States during 
1941-50 has been made by the method of differ- 
encing census populations in 1941 and 1951. 
Further, there is the crude death rate based on 
the registration data relating to Part A States, 
which cover a major part of the Zones. There 
are omissions in the registration of deaths but 
there is some idea of the extent of such omissions 
so that it is possible to form an idea of relative 
levels of mortality in the Zones from the recorded 

crude death rates. These data arc shown in 

• 

the following table 


Table 17 

Registration Death Rate Percentage 

Computed / ^ ^ Omission 


Zone 




death Rale 

O ' 

(1941*5°) 

(1941-50) 

(1931-40) 

(1921-30) 

(1926-30) 

ID 




(2) 

(31 

( 4 ) 

( 5 ) 

( 6 ) 

Central 

# 

9 

• • 

347 

3°-3 

3 l '9 

318 

71 

East . 

• 

• 

• • 

28-2 

16 9 

22-3 

25-0 

30- 1 

West . 

• 

• 

• • 

249 

22-6 

25 * I 

26- 7 

22-8 

North . 

• 

• 

• • 

2T2 

16-5 

21-9 

256 

254 

South . 

• 


• • 

21-8 

20-6 

22-3 

22- I 

16- 1 


In the above table Registration Deaih Rates 
relate to Madhya Pradesh in Central India, 10 
Bihar, Orissa and Assam in East Zone, to Bombay 
in West Zone, to U. P. in North Zone and to 
Madras in South Zone. Percentage omission 
figures arc taken from Kingsley Davis’s estimate 
of omissions in birth registration based on the 
data relating to the period 1926-30. The per- 
centage for Bihar and Orissa is given as 22*3, 
for Orissa 41-6 and Assam 45*6. These were 
applied to the figures of registered births in 


1921-30 to arrve at the corresponding figure 
of percentage omission for East Zone as a whole. 
The percentage omission in the registration of 
death may be slightly less but are not likely to 
differ materially. There is little likelihood of 
the percentages for recent years standing at 
lower figures. If anything, they may have gone 
up as is shown in the note on ‘ Computed Birth 
and Death Rates during 1941-50 ’ referred to 
above. The rates shown in the above table 
leave little doubt that mortality is the highe 
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in the Central Zone and the lowest in the South 
Zone. Considering the extent of omission in 
the F.ast Zone, which is otherwise known to be 
fairly correct, the place of East Zone as next 
to Central Zone as regards level of mortality 
seems to be established. The evidence in regard 
to the relative position of West and North 
Zones is not so conclusive. Computed death 
rate would place North Zone above West Zone, 
hut registered death rate would seem to indicate 
a reverse order, considering that the extent of 
omission ; s more or less of the same order in 
the two Zones. 
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APPENDIX 

Dr. KOZAKEIWICZ’S Oscillatory Interpolation Formulae. 
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Tables A— Life Tables 

ALL-INDIA— MALES 

Life Table ( 1941-50 ) 


Age 

Living 
at age 

Dying 

between ages 

Mortality 

Survivance 

Living 
between ages 

Living 
above age 

Mean after 
lifetime at 

'X 

x andx+i 

rate 

rate 

X and x+i 

x 

age x 

X 

it 

d. 

q« 

P* 

Li 

Tx 

e°i 

X 

2 

3 

4 

5 

6 

7 

8 


0 

142,769 

27,124 

• 19000 

•81000 

123,141 

4,012,557 

32-41 

•1 

116,035 

7,059 

•06104 

•93896 

111,889 

4,509,414 

39-00 

2 

108,576 

3,900 

•03618 

•96152 

106,591 

4,397,525 

40-50 

\ 

104,616 

2,610 

•02495 

•97505 

101,192 

4,290 J 14 

41-02 

•4 

102,006 

2,006 

•01967 

•98031 

101,122 

4,187,542 

41-05 

5 

100,000 

1,7*0 

•0I7I0 

•98290 

99.145 

4,086,420 

40 - 86 

6 

98,290 

1,592 

•01620 

•98380 

97.494 

3,987,275 

40-57 

7 

96,698 

1,483 

•01534 

•98466 

95,957 

3,889,781 

4023 

8 

95 > 2 I 5 

1,383 

•01452 

•98548- 

94.523 

3.793.824 

39-84 

9 

93,832 

1,293 

•01378 

•98622 

93,186 

3,699,301 

39 42 

‘to 

92,539 

1,210 

•01308 

•98692 

91,934 

3,606,115 

38-97 

ii 

91,329 

1,136 

•012 J4 

•98756 

90,761 

3,514,181 

38-48 

• 12 

90,193 

1,072 

•oi|8> 

•93)11 

89,657 

3,423,420 

37-96 

>3 

89,121 

I,0l6 

•01145 

•9*i6o 

88,613 

3.333,763 

37-41 

u 

88,105 

967 

•01098 

•98902 

87,621 

3,245,150 

36-83 

•IS 

87,138 

927 

•01064 

•98936 

86,674 

3,157,529 

36-24 

*16 

86,211 

892 

•01035 

•98965 

85,765 

3,070,855 

35-62 

* l7 

85,319 

867 

•01016 

•98984 

84,886 

2,985,090 

34*99 

18 

84,452 

852 

•01009 

•98991 

84,026 

2,900,204 

34*34 

19 

83,600 

858 

•01026 

•98974 

83,171 

2,816,178 

33-69 

*20 

8,, 742 

868 

•01049 

•98951 

82,308 

2,733,007 

33 03 

21 

88,874 

881 

•01076 

•98924 

81,433 

2,650,699 

3238 

22 

80,993 

898 

•01109 

•98891 

80,544 

2,569,266 

31-72 

*3 

80,095 

913 

•01140 

•98860 

79,639 

2,488,722 

31-07 

*4 

79,182 

924 

•01167 

•98833 

78,720 

2,409,033 

30-43 

*5 

78,258 

937 

•01197 

•98803 

77,789 

2,330,363 

29-78 

26 

?7>32» 

952 

•01231 

•98769 

76,845 

2,252,574 

29 13 

•27 

76,369 

971 

•01271 

•98729 

75,883 

2,175,729 

28-49 

28 

7J.398 

991 

01314 

•98686 

74.903 

2,099,846 

27-85 

29 

74^07 

1,013 

•01361 

•98639 

73,900 

2,024,943 

27-21 

jo 

73.394 

1,037 

•01413 

•98587 

72,876 

1,951.043 

26-58 

31 

71.357 

1,061 

•01466 

*98534 

71,826 

1,878,167 

25 96 

3* 

71,296 

1,084 

•01520 

•98480 

70,754 

1,806,341 

25-34 

33 

70^12 

1,109 

•01579 

•98421 

69,658 

1,735,587 

24*72 

34 

69,103 

I,i35 

•01643 

•98357 

68,535 

1,665.929 

24-11 

35 

67.968 

1,158 

•01704 

•98296 

67,389 

1,597,394 

23-50 

36 

66,810 

1,179 

•01765 

•98235 

66,220 

1,530,005 

22-90 

37 

65,631 

1,201 

•01830 

•98170 

65,031 

1,463,785 

22-30 

38 

64,430 

1,219 

•01892 

•98108 

63,820 

1,398,754 

21-71 

39 

63,111 

1,234 

•01952 

•98048 

62,594 

1,334,934 

21-12 

40 

61,977 

1,252 

•02020 

•97980 

61,351 

1,272,340 

20-53 

41 

60,725 

1,271 

•02093 

•97907 

60,089 

1,210,989 

1994 

48 

59.454 

1,287 

•02165 

•97835 

58,811 

1,150,900 

19*36 

43 

58,167 

1,311 

•02254 

•97746 

57,5n 

1,092,089 

18-78 

44 

56,856 

x,344 

•02363 

•97637 

56,184 

1,034,578 

18-20 

A A 

55,512 

1,378 

•02482 

•97518 

54,823 

978,394 

17-63 

46 

54,134 

MI3 

•02610 

.97390 

53428 

923,571 

17-06 


51,721 

1,448 

•02747 

•97253 

51,997 

870,143 

16-50 

48 

5W3 

M85 

•02896 

•97104 

50,530 

818,146 

15 * 95 

. ' 49 

49,788 

L523 

•03058 

•96942 

49,027 

767,616 

.15-42 


ae 

ALL-INDIA— MALES 
Life Table ( 1941-50)-contd . 


Age 

Living 
at age 

X 

Dying 

between agea 
x and x + I 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 

X and x+I 

Living 
above age 
X 

Mean after 
life time at 
age X 

X 

1. 

di 


P« 

L* 

T, 

e°i 

I 

2 

3 

4 

5 

6 

1 

. 8 

5o 

48,265 

1,560 

•03232 

•96768 

47,485 

718.589 

I4-89 

5* 

46,705 

1,597 

•03420 

•96580 

45,907 

671,104 

14*37 

52 

45,108 

1,632 

•03618 

•96382 

44,292 

625,197 

13' 86 

33 

43,476 

1,659 

•03815 

•96185 

42,646 

580,905 

13*36 

54 

41,817 

1,678 

'04013 

•95987 

40,978 

338,259 

12-87 

55 

40,139 

1,695 

•04222 

•95778 

39,291 

497,28i 

12 • 39 

56 

•38,444 

1.725 

•04488 

•95512 

37,582 

457.990 

11*91 

57 

36,719 

1,752 

•04771 

•95229 

35.843 

420,408 

if 45 

5« 

34»967 

1.773 

•05071 

•94929 

34,081 

384.565 

If 00 

39 

33>*94 

1,789 

•05389 

•94611 

32,299 

350,484 

10*56 

60 

3L405 

1,798 

•05726 

•94274 

30,506 

318,185 

10*13 

61 

29,607 

1,801 

•06084 

•93916 

28,707 

287,679 

9' 72 

62 

27,806 

•>797 

•06464 

•93536 

26,908 

258,972 

9-31 

63 

26,009 

1,786 

•06866 

*93134 

25,116 

232,064 

8*92 

64 

.24,223 

1,767 

•07294 

-92706 

33,339 

206,948 

8-54 

*5 

22456 

1.740 

•07745 

•92255 

21,586 

183,609 

8* 18 

66 

20,716 

1,704 

•08224 

•91776 

19,864 

162,023 

7*82 

67 

19,012 

1,661 

•08732 

•91268 

18,182 

142,159 

7-48 

68 

17,331 

1,609 

•09268 

•90732 

16,547 

123.977 

7*15 

69 

15,742 

1,549 

•09837 

•90163 

14,968 

107,430 

6*82 

70 

M,I93 

1,482 

•10439 

•89561 

13.452 

92,462 

' 6*51 

7 i 

12,711 

1 408 

• 1 1074 

•H8926 

12,007 

79.010 

6-22 

l 1 

11,303 

1,328 

•11745 

•8825s 

10,639 

67.003 

593 

73 

9,975 

1.243 

* ,2 45S 

•87545 

9.354 

56,364 

5-65 

74 

8,732 

1.153 

•13204 

•86796 

8,156 

47,010 

538 

75 

7,579 

1,061 

•13994 

•86006 

7,049 

38,854 

513 

76 

6,518 

967 

•14827 

•85173 

6,034 

31,805 

4-88 

77 

5.551 

872 

•15705 

•84295 

5,ii5 

25.771 

.4-64 

78 

4,679 

779 

•16630 

•83370 

4,290 

20,656 

4 4! 

79 

3,900 

687 

•17603 

•82397 

3,556 

16,366 

4-20 

80 

3,213 

599 

•18627 

•81373 

2,914 

12,810 

3 99 

81 

2,614 

516 

• 19703 

•80297 

2,356 

9.896 

379 

82 

2,098 

438 

•20834 

•79166 

1,879 

7,540 

359 

83 

1, 660 

366 

•22019 

•7798« 

1.477 

5.661 

3-41 

84 

1,294 

301 

•23260 

•76740 

1.143 

4,184 

323 

85 

993 

244 

•24562 

•75438 

871 

3,04 c 

306 

86 

749 

195 

•25922 

•74078 

652 

2,170 

2-90 

87 

554 

152 

•27343 

•72657 

478 

1,5*8 

2-74 

88 

402 

117 

•28826 

•7H74 

343 

1,040 

2-59 

89 

285 

87 

•30373 

•69627 

242 

697 

2-45 

90 

198 

64 

•31978 

•68022 

166 

455 

2-30 

91 

*34 

46 

•33650 

•66350 

in 

289 

2 * l6 

92 

88 

32 

•35384 

•64616 

72 

' 178 

202 

93 

56 

21 

•37181 

•62819 

46 

106 

1-89 

94 

35 

14 

•39039 

•60961 

28 

60 

1 * 7 ! 

95 

21 

9 

•40957 

•59043 

16 

32 

I 52 

96 

12 

6 

•42932 

•57068 

9 

16 

f34 

97 

6 

3 

•44964 

•55036 

5 

7 

f 17 

98 

3 

2 

•47046 

•5,954 

2 

2 

067 

99 

l 

X 

•49176 

•50824 

•* 


4^ 
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ALL— INDIA— FEMALES 
Life Table (194150). 


•V 1 

1 ^ ? 

Age 

Living 
at age 
x 

Dying 

between ages 
• xandx + i 

Mortality 

rate 

Survivancc 

rate 

Living 
between ages 
x and x-f i 

Living 
age above 

X 

Mean after 
life time at 
age x 

-X 

1. 

di 

q* 

Pi 

Lj 

T« 

e°. 

I 

2 

3 

4 

5 

6 

7 

8 


0 

M 

> 46,896 

25,707 

•17500 

1 

121,189 

9,741 

• 0 S 038 

• 2 

111,448 

5,465 

•04904 

3 

105,983 

3,465 

* 03269 

4 

102 , 5>8 

2 , 5/8 

•02456 

5 

100,000 

2,058 

•02058 

6' 

97,942 

1,848 

•01887 

7 

96,094 

1,662 

•01730 

8 

94.432 

M93 

•OI581 

9 

92,939 

L340 

•01442 

10 

91.599 

1,200 

•01310 

VI 

90,399 

1,076 

•OII90 

12 

89.323 

968 

•01084 

13 

88,355 

874 

•00989 

*4 

87,481 

793 

•00907 

15 

86,688 

725 

•00836 

16 

85,963 

668 

•00777 

17 

85,295 

632 

•00741 

18 

84,663 

621 

*00733 

19 

84,042 

630 

•00750 

20 

83,412 

654 

•00784 

21 

82,758 

687 

•00830 

22 

82,071 

729 

•00888 

2 3 

81,342 

782 

•00961 

' 24 

80,560 

843 

•01046 

25 

79,717 

910 

•01142 

26 

78,807 

980 

•01244 

27 

77,827 

1,051 

•01350 

28 

76,776 

1,118 

•01456 

29 

75,658 

1,183 

•OI563 

30 

74,475 

1,246 

•01673 

31 

4 % 

73,229 

1,304 

•&1781 

. 32 

33 

71,925 

70,570 

1,355 

1,392 

•01884 

•01973 

34 

69,178 

1,426 . 

•02062 

35 

• <r 

67,752 

1,447 

•02136 

3o 

66,305 

M57 

•02198 

37 

38 

64,848 

63,386 

1,462 

M69 

•02255 

•02317 

39 

61,917 

M69 

•02373 

.40 

60448 

1,468 

•02428 

4i 

58,980 

M65 

•02484 

42 

57,515 

M61 

•02541 

43 

J 4 

56,054 

M59 

•02602 

44 

54,595 

• M56 

•02667 

4 ^ 

53,139 

51,686 

' M53 
M5l 

- -02735 

•02808 

• • .47 

;:.48 

49 

50,235 

* 1449 

•02884 

, 48,786 
47,341 

, 1445 
1440 

•02961 
- -03042 


•82500 

130,236 

4 , 651,072 

31-66 

•91962 

115,899 

4 , 520,836 

37-30 

•95096 

108,562 

4 , 404,937 

39-62 

•96731 

104,216 

4 , 296,375 

40-64 

•97544 

10',279 

4 , 192,159 

40-69 

•97942 

98,971 

4,090,880 

40-91 

•98113 

97,018 

3»99L909 

40-76 

•98270 

95,263 

3,894,891 

40*53 

•98419 

93,686 

3.799,628 

40-24 

•98558 

92,269 

3,705,942 

39- 87 

•98690 

90,999 

3,613,673 

39*45 

•98810 

89,861 

3,522,674 

38-97 

•98916 

88,839 

3,432,813 

38*43 

•9901 1 

87,918 

3,343,974 

37-85 

.99093 

87.085 

3,256,056 

37*22 

•99164 

86,325 

3,168,971 

36*56 

•99223 

85,629 

3,082,646 

35*86 

•99259 . 

84,979 

2,997,017 

35*14 

•99267 

84,352 

2,912,038 

34*40 

•99250 

83,727 

2,827,686 

33-65 

•99216 

83,085 

2,743,959 

32-90 

•99170 

82,415 

2,660,874 

32- 15 

•99112 

81,706 

2,578,459 

j j 

31'42 

•99039 

80,951 

2496,753 

30- 69 

•98954 

80,139 

2415,802 

29*99 

•98858 

79,262 

2,335,663 

29-30 

•98756 

78,317 

2,256,401 

28*63 

•98650 

77,302 

2,178,084 

27-99 

•98544 

76,217 

2,100,782 

27*36 

•98437 

75,066 

2,024,565 

26*76 

•98327 

73,852 

1,949499 

26-18 

•98219 

72,577 

1,875,647 

25-61 

•98116 

71,248 

1,803,070 

25*07 

•98027 

69,874 

1,731,822 

j v » 

24' 54 

•97938 

68,465 

•1,661,948 

24-02 

•97864 

67,029 

1,593483 

2 3‘52 

•97802 

65,577 

1,526454 

23-02 

•97745 

64,117 

1460,877 

22*5* 

•97683 

62,651 

1,396,760 

22*04 

•97627 

61,183, 

1,334,109 

21*55 

•97572 

59,7M 

1,272,926 

21-06 

•97516 

58,248 

1413412 

20* 57 

•97459 

56,784 

1454,964 

20-08 

•97398 

55,325 

1,098,180 

IQ* 5Q 

*97333 

53,867 

1,042,855 

19*10 

•97265 

52,413 

988,988 

18*61 

•97192 

50,960 

936,575 

i8* 12 

•97116 

49,5H 

885,615 

IT- 

•97039 

48,063 

836,104 

* / 

(7. * < 

•96958 

46,621 

788,041 

17 14 

16*65 
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ALL-INDIA— FEMALES 
Life Table ( 1941S0)-contd . 


AgC 

Living 
ac age 

X 

Dying 

between ages 
x and x ‘ 1 

Mortality 

rate 

Survivance 

rate 

Living 

between ages 
xandx + i • 

Living 
above age 

X 

Mean after 
life time at 
age*- 

X 

lx 

dx 

q* 

Px 

L, 

T, 

e°» 

I 

2 

3 

4 

5 

6 

7 

8 

50 

51 

’52 

53 

54 

45*901 

44 * 4*3 

43*025 

41.585 

40.144 

1.438 

1.438 

1.440 

1.441 

1,445 

•03133 

•03234 

• 0334 * 

• 03466 

• 03600 

•96867 

•96766 

•96654 

•96534 

•96400 

45,182 

43.744 

42.305 

40,865 

39.421 

74 L 420 

696,238 

652494 

610,189 

569,324 

1615 

1566 

15*17 

1467 

14*18 

55 

5 * 

57 

58 

59 

38**99 

37*248 

35*793 

34.328 

32.837 

1.451 

1.455 

1 , 4*5 

1,491 

1.530 

•03749 

•03907 

04093 

•04342 
• 04658 

•96251 

•96093 

•95907 

•95*58 

•95342 

37,974 

36,520 

35.061 

33.583 

32,072 

529>903 

49 L 929 

455,409 

420,348 

386,765 

13*69 

1321 

12*72 

12-25 

11*78 

60 

61 

62 
*3 

64 

3 L 307 

29.743 

28,169 

26.591 

25,013 

1 . 5*4 

1*574 

1.578 

1.578 

1.571 

•0499* 

0529! 

•05601 

• 0 S 933 

•06280 

•95004 

*94709 

•94399 

•94067 

•93720 

30,525 

28,956 

27,380 

25.802 

24,228 

354,693 

324,168 

295,212 

267,832 

242,030 

il *33 

10-90 

10-48 

10-07 

9*68 

6s 

66 

67 

68 

69 

23 442 

2 1 ,8X4 

20.344 

IX.X 29 

17.345 

1.558 

1.540 

1,515 

1.484 

1 . 44 * 

•06648 

•070*8 

07448 

•078X0 

•08338 

•93352 

•929*2 

•92552 

•92120 

•91662 

22,663 

21.114 

19.587 

18.087 

16,622 

217,802 

195»139 

174,025 

154438 

136,351 

9-29 

892 

8-55 

8*20 

T 86 

70 

71 

72 

73 

74 

15. K 99 

14 497 
13.14S 
11.849 
10,614 

1.402 

1.352 

1.296 

1.235 

1,170 

• 0 X 816 

•09326 

•09K60 

• 10426 

• 11024 

•9*184 

•90674 

•90140 

•89574 

•88976 

15,198 

13.821 

12.497 

11.231 

10,029 

1 19.729 
104,531 

90,710 

78.213 

66,982 

7'53 

7‘2I 

6-90 

6*60 

6 - 3 * 

7 5 

76 

77 

78 

79 

9444 

8.344 

7.317 

*. 3*5 

5*490 

1 . 100 

1.027 

9 S 2 

875 

797 

• 1 1650 

• 12310 
•13004 
•13734 

•14504 

•8S3SO 

• 87690 

• 86996 

• 86266 

•8549* 

8,894 

7 .X 3 1 

6,84 1 

5,927 

5.092 

56.953 

48,059 

40,228 

33.387 

27460 

6*03 

5*76 

s*so 

5*25 

5*oo 

80 

Xl 

X 2 

*3 

84 

4.693 

3.974 

3.331 

2 , 7*2 

2,265 

719 

*43 

5*9 

497 

431 

• 1 s 306 
•16181 

• 170X2 
•17994 

• 19029 

• 84694 
• 83*19 
•82918 
•82006 
•80971 

4-333 

3.653 

3,046 

2 , 5 M 

2,049 

22,368 

18,035 

14,382 

11.336 

8,822 

4*77 

4-54 

432 

410 

3 89 

«5 

86 

87 

88 

89 

1,834 

1 . 4*5 

1.154 

895 

6X5 

3*9 

311 

2 S 9 

210 

171 

•20120 
•21229 
•22444 
•23464 
• 24964 

• 798X0 
•78771 
• 7755 * 
•76536 
•75036 

1,650 

1.309 

1.025 

790 

600 

6,773 

5.123 

3.814 

2,789 

1.999 

3*69 

3 - 50 

3 * 3 * 

3*12 

2* 92 

90 

91 

92 

93 

94 

S *4 

378 

272 

190 

128 

13 * 

I06 

X2 

62 

45 

• 264 S 9 

*28042 

•30147 

•32632 

•35156 

•73541 

•71958 

•69853 

•67368 

•64844 

44 * 

325 

231 

159 

106 

1,399 

953 

628 

397 

238 

2*72 

2*52 

231 

2*09 

1-86 

95 

96 

97 

9 « 

99 

«3 

50 

27 

11 

3 

33 

23 

16 

8 

3 

39759 

•460OO 

•59259 

•71738 

•79816 

•60241 

•54000 

•40741 

•28262 

•20184 

66 

39 

19 

7 

I 

132 

66 

27 

8 

I 

1*59 

P32 

poo 

•73 

*33 
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NORTH INDIA ZONE— MALES 
Life Table (1941-50) 



Age 

Living 
at age 
x 

Dying 

between ages 
x and x-f 1 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 
x and x 1 

Living 
above age 
x 

Mean after 
life time at 
age X 

X 

lx 

d x 

Qx 

Px 

L, 

T, 

c ? x 

1 

2 

3 

4 

5 

6 

7 

8 


0 

l37 t 598 

22)0/0 

• 1 0000 

• 84000 

122)018 

4)077)975 

34-00 

1 

115 r 582 

7)H0 

•00157 

•95S41 

111)735 

4)555)357 

39-41 

2 

108,400 

3,900 

• 03051 

• 90149 

100,408 

4.441022 

40-97 

3 

104)500 

2)506 

•02455 

•97545 

103)234 

4)337)214 

41-50 

4 

101)940 

1)940 

•01903 

•9*097 

10lfil9 

4)233)980 

41-53 

5 

100,000 

1,644 

•01644 

•98356 

99,178 

4,132,961 

4 f 33 

6 

98,356 

1.520 

.•01545 

•98455 

97.596 

4 > 033 . 7«3 

4 P 0 I 

7 

96,836 

1,405 

• 0145 * 

•98549 

96.134 

3 . 936,187 

40- 65 

8 

95 , 43 * 

1.302 

•01364 

•98636 

94,780 

3,840,053 

40-24 

9 

94,129 

1,2 1 1 

•01287 

•98713 

93>524 

3 . 745.273 

39 79 

10 

92,918 

M 3 * 

•OI 2 I 7 

•98783 

92,353 

3 . 651,749 

39 30 

II 

91,787 

1.059 

*01154 

•98846 

91,258 

3 . 559.396 

38-78 

12 

90.728 

1,000 

• 01 102 

•98898 

90,228 

3.468,138 

38-23 

13 

89,728 

950 

•01059 

•98941 

89,253 

3 , 377,910 

37-65 

14 

88,778 

911 

•01026 

•98974 

88,323 

3,288,657 

, 37-04 

15 

87,867 

879 

•01000 

•99000 

87,428 

3.200,334 

36-42 

16 

86,988 

852 

• 009 SO 

• 99020 

86,562 

3,112.906 

35-79 

17 

_ ft 

86,136 

837 

•00972 

•99028 

85,718 

3.026,344 

35 * *3 

18 

85.299 

837 

•OO98I 

•99019 

84,881 

2,940,626 

34-47 

19 

84,462 

851 

•01008 

•98992 

84,037 

2 , 855,745 

33-81 

20 

83,611 

875 

•OIO46 

•98954 

83,174 

2 , 771,708 

33 * 15 

21 

82,736 

902 

•01090 

•98910 

82,285 

2,688,534 

32-50 

22 

81,834 

928 

•OII 34 

•98866 

81,370 

2,606,249 

3 I -85 

23 

80,906 

947 

• 0 II 7 I 

•98829 

80,433 

2,524.879 

31-21 

24 

79.959 

957 

•OII 97 

•98803 

79,481 

2 , 444,446 

30-57 

25 

79.002 

966 

•01223 

•98777 

78,519 

2,364.965 

29-94 

26 

78,036 

979 

•01254 

•98746 

77,547 

2,286,446 

29-30 

27 

a ft 

77.057 

994 

•01290 

•98710 

76,560 

2,208,899 

28-67 

28 

76,063 

1,018 

•01338 

•98662 

75,554 

2 , 132,339 

28-03 

29 

75.045 

1,048 

•OI396 

•98604 

74,521 

2,056,785 

27-41 

30 

73,997 

1,078 

•01457 

•98543 

73.458 

1,982,264 

26*79 

3 i 

72,919 

1,107 

•OI518 

•98482 

72,366 

1,908,806 

26-18 

32 

71,812 

M 30 

•01573 

•98427 

71,247 

1,836,440 

25*57 

33 

70,682 

1,139 

•Ol6l2 

•98388 

70,113 

1.765,193 

24-97 

34 

69,543 

1,143 

•OI643 

•98357 

68,972 

1,695,080 

24-37 

35 

68,400 

1,142 

•OI67O 

•98330 

67,829 

1,626,108 

23*77 

36 

ft mm 

67,258 

1,138 

•01692 

•98308 

66,689 

1,558,279 

23 -I 7 

37 

66,120 

1,133 

•OI 7 I 3 . 

•98287 

65,554 

1 . 491,590 

22*56 

38 

64,987 

1,124 

•01730 

•98270 

64,425 

1.426,036 

21 -Q1 

39 

63,863 

I,ll6 

•OI748 

•98252 

63,305 

1,361,611 

21-32 

40 

4 Y 

62,747 

1,109 

•OI767 

•98233 

62,193 

1,298,306 

20" 60 

41 

61,638 

1,102 

•OI788 

•98212 

61,087 

1,236,113 

2£* Cj 1 . 

42 

4 ft 

60,536. 

1,102 

•01820 

•98180 

59,985 

1.175.626 

• v w j 

IQ« A T 

43 

A d 

59,434 

1,122 

•01888 

•98112 

58,873 

1.115.041 

*7 

18*76 

44 

58,312 

1,169 

•02005 

•97995 

57,728 

1.056,168 

I8-II 


45 

46 

47 

48 

49 


57,143 

55,917 

54,633 

53,284 

51,859 


1,226 

•02145 

' -97855 

56,530 

998,440 

1,284 

•02297 

•97703 

55,275 

94 I. 9 IO 

1,349 

•02469 

•97531 

53.959 

886,635 

1,425 

• 02674 

•97326 

52,572 

* 3 ft «76 

1,511 

•02913 

•97087 

51,104 

80.104 


17*47 

16-84 

16-23 

1563 

15*04 
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NORTH INDIA ZONE-MALES 
Life Table ( 1941-50)-contd . 


Age 

Living 
ti age 

X 

Dying 

between ages 
x and x4 1 

Mortality 

rate 

Suivivancc 

rate 

Living 
between ages 
x and x+ 1 

Living 
above age 

X 

Mean after 
life time at 
age x 

X 

lx 


q* 

Pi 

Lx 

T* 

HD 

1 

2 

3 

■m 

5 

6 

7 

8 


<0 

50 . 34 * 

1.599 

•03175 

5* 

48,749 

1,682 

•0345* 

52 

47,067 

1*755 

•03728 

53 

45,312 

I .S 06 

•03985 

54 

43.506 

1.837 

•OJ 223 

55 

41,669 

1,860 

•04463 

56 

39.809 

1.873 

•O 4706 

57 

37.936 

1 , 88 1 

•04959 

5 S 

36.055 

1,889 

•05240 

59 

34.166 

I.S94 

•05544 

60 

32.272 

1,897 

• 05 S -8 

61 

30,375 

1,899 

•06250 

62 

28,476 

1.901 

•06677 

63 

26.575 

1 .895 

•07*3* 

64 

24 . 6*0 

1.879 

•07615 

6 s 

22.801 

1,854 

• 0813 ! 

66 

20.947 

1,818 

• 0 S 6"9 

^7 

19.129 

1.772 

• 09264 

68 

17,357 

1.716 

•09884 

69 

15.641 

1,649 

• IOS44 

70 

13.992 

*•574 

• 11246 

71 

12,418 

1 489 

• 1 1990 

72 

10,929 

1.397 

•127X1 

73 

9.532 

1.298 

• 1 362 1 

74 

8,234 

1.195 

• 14509 

75 

7,039 

!, 0 S 8 

*545* 

76 

5.95* 

979 

* *6447 

77 

4 972 

870 

• I7S01 

78 

4.102 

-64 

•18614 

79 

3-338 

661 

•19-90 

80 

2,677 

563 

•21027 

81 

2,114 

472 

•22332 

82 

1,642 

389 

•23706 

83 

1.253 

3*5 

• 25 ISO 

84 

938 

250 

• 26667 

85 

688 

*94 

•28257 

86 

494 

148 

•29921 

«7 

346 

1 10 

•31659 

88 

236 

79 

•33473 

89 

’•57 

56 

35362 


•96825 

49.549 

729,000 

14-48 

•96549 

47,908 

679,451 

13*94 

•96272 

46,190 

63L543 

13-42 

•96015 

44,409 * 

585,353 

12-92 

‘9^7*7 

42 , 58 $ 

540,944 

12-43 

*95537 

40,739 

498,356 

11*96 

•95294 

38,873 

457,617 

11*50 

•9S04I 

36.996 

4*8,744 

11-04 

•91760 

35.110 

381,748 

io- 59 

•94456 

33.219 

346638 

10-15 

•94122 

3* >3 2 4 

3*3, 4*9 

9-71 

•93750 

•93323 

29.426 

27,525 

282,095 

252,669 

9-29 

8-87 

g\ 

•92869 

2S.628 

225,144 

8-47 

•92385 

23,74* 

199.516 

8 -o 8 

•91869 

21,874 

*75,775 

7-71 

•91321 

20,038 

*53,901 

7-35 

•90736 

18,243 

*33.863 

7-00 

•901 16 

16.499 

115,620 

6-66 

•89456 

*4,817 

99.121 

6-34 

•88754 

13,205 

84,304 

6-03 

•88010 

11,674 

71.099 

5-73 

•87219 

10.230 

59.425 

5 44 

•86379 

8.883 

49.195 

5* 16 

•8S49I 

7/>37 

40 . 3*2 

4-90 

•84549 

6.495 

32,675 

4-64 

•83553 

S .462 

26,180 

4-40 

•82499 

4.537 

20 , 7*8 

4‘ *7 

• 8 1 386 

3,720 

16,181 

3’94 

•80210 

3.008 

12,461 

3-73 

•78973 

2.39S 

9.453 

3-53 

•77668 

i,8;x 

7,058 

*•34 
3' *6 

2-98 

2-81 

•76294 

1,448 

5,180 

•74850 

*73333 

1,095 

813 

3.732 

2,637 

•7*743 

59i 

1,824 

2-65 

* . e c\ 

•70079 

420 

1,233 

2*5° 

•68341 

291 

8*3 

2-35 

2 * 2 * 

2-07 

•66S27 

197 

522 

•64638 

129 

325 


90 

91 

92 

93 

94 


101 

63 

3» 

22 

12 


38 

• 3732 * 

•62679 

25 

•39356 

•60644 

16 

•41462 

•5*538 

10 

•43635 

• 56365 

6 

•45872 

•54128 


82 

51 

30 

17 

9 


196 
1 14 

63 

33 

16 


1*94 
x • 81 
1*66 
1-50 
1-34 


95 

96 

97 


6 

3 

I 


3 -48169 * 5 * 83 * 
2 -50520 *49480 
I -52920 -47080 


5 

2 


7 

2 


I- 17 

O’ 66 
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NORTH INDIA ZONE-FEMALES 
Life Table ( 1941-50 ) 


Age 

Living 
at age 

X 

Dying 
between age 
x and x+ 1 

Mortality 

rate 

S ur vi Vance 
rate 

Living 
between ages 

X and x-f i 

Living 
above age 
x • 

Mean after 
life time at 
age x 

X 

i. 

dx 

q* 

Px 

Lx 

T x 

C x 

i 

2 

3 

4 

5 

6 

7 

8 


0 

139,120 

20,763 

•13000 

I 

> 17,0.77 

S,O0S 

• 06S06 

2 

109,049 

4,552 

•Oll'V 

3 

1 07,097 

2,931 

•027 .SO 

4 

102,100 

2,166 

• 02 ' 20 

5 

100,000 

1,793 

*01793 

6 

98,207 

1,623 

1,463 

•01653 

7 

96,584 

• 01 5 1 5 

8 

95 , 12 ' 

1,265 

•01330 

9 

93,856 

1,172 

•OI249 

IO 

92,684 

1,044 

•01126 

ii 

91,640 

926 

•OIOII 

12 

90,714 

820 

•00904 

13 

89,894 

725 

•00807 

14 

89,169 

646 

•00724 

15 

88,523 

579 

•00654 

i6 

87,944 

522 

•00594 

17 

87,422 

481 

•00550 

18 

86,941 

469 

•00540 

19 

86472 

492 

•00569 

20 

85,980 

524 

•00610 

21 

85456 

566 

• 00662 

22 

84,890 

618 

•00728 

23 

84.272 

685 

• 00 SI 3 

24 

83,587 

763 

•00913 

25 

82,824 

849 

•01025 

26 

81,975 

937 

•OII 43 

27 

81,038 

1,026 

•01266 

28 

80,012 

1,118 

•01397 

29 

78,894 

1,211 

•01535 

30 

77,683 

i, 30 i 

•01675 

3 i 

76,382 

1,385 

•OI 8 I 3 

32 

74,997 

1,457 

•01943 

33 

73,540 

1,510 

•02053 

34 

72,030 

1,544 

•02144 

35 

70,486 

1,568 

•02225 

36 

68,918 

1,589 

•02306 

37 

67,329 

1,601 

•02378 

38 

65,728 

1.597 

•02430 

39 

64,131 

1,581 

•02465 

40 

62,550 

1,559 

•02492 

41 

60,991 

1,530 

•02508 

42 

59,461 

1,514 

•02546 

43 

57,947 

1,520 

•02623 

44 

56427 

• 1,534 

•02718 

45 

46 

47 

48 

54.893 

i, 55 i 

•02826 

53,342 

5 L 776 

1,566 

1,579 

•02935 

•03049 

50,197 

i, 59 i 

•03169 

49 

48,606 

1,601 

•03293 


S3000 

•27,317 

1,736,' 3 S 

31-36 

93' 01 

' 13,3!" 

t,62S,Kt / 

30- 34 

03K HI 

'o7,2 to 

',0' 

t'-'H 

072 ' 1 

'03,601 

4,m,233 

4'-04 

97&K0 

101,101 

4,304,63' 

42- '3 

•98207 

99.104 

4,203,550 

42*04 

•98347 

97,396 

1,104,446 

41*79 

•98485 

95,853 

4.007.050 

41*49 

• 98670 

94 489 

3 - 9 U.I 97 

41 * 12 

• 9 $ 75 l 

93,270 

3.816,708 

4 C *67 

'98874 

92,162 

3 ." 23,438 

40-17 

•98989 

91,177 

3.631,276 

39*63 

•99096 

90,304 

3,540,099 

39*02 

•99193 

89,532 

3 - 449,795 

38-38 

•99276 

88,846 

3.360,263 

37-68 

•99346 

88,234 

3 , 271,417 

3 183,183 

36-96 

•99406 

87,683 

36-20 

•99450 

87,182 

3 , 095,500 

35-41 

•99460 

86,707 

3,008.318 

34-60 

•99431 

86,226 

2 , 921,611 

33-79 

•99390 

85,718 

2.835,3*5 

32-98 

*99338 

85,173 

2,749.667 

32-18 

•99272 

84.^81 

2,664,494 

31-39 

•99187 

83,930 

2,579,913 

30-61 

•99087 

83.206 

2,495,983 

29-86 

•98975 

82.400 

2.412,777 

29* 13 

•98857 

Si ,507 

2,330,377 

2,248,870 

28-43 

•98734 

80,525 

27*75 

•98603 

79453 

2,168,345 

27* 10 

•98465 

78.289 

2 , 08 S ,892 

26-48 

• 

•98325 

77,033 

2,010,603 

25-88 

•9S187 

75,690 

1 . 933.570 

25-31 

•98057 

74,269 

1,857,880 

24-77 

•97947 

72,785 

1,783,611 

24-25 

•97856 

71,258 

1,710,826 

23*75 

•97775 

69,702 

1,639,568 

23-26 

•97694 

68,124 

1,569,866 

22-73 

•97622 

66,529 

1,501,742 

22-30 

•97570 

64,930 

1 , 435,213 

21-84 

•97535 

63,341 

1,370,283 

21-37 

• 9750 S 

61,771 

1.306,942 

20-89 

*97492 

60,226 

1 . 245,171 

20-42 

*97454 

58,704 

1 , 184,945 

19-93 

•97377 

57,1*7 

1,126,241 

19-44 

•97282 

55,660 

1,069,054 

18-95 

'97174 

54,118 

1 , 013,394 

18-46 

•97065 

52,559 

959,276 

1798 

•96951 

50,987 

906,717 

17-51 

•96831 

49,402 

855,730 

17 05 

•96707 

47,806 

806,328 

16-5*9 
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NORTH INDIA ZONE-FEMALES 
Life Table (1941-50)— rontd. 



Living 

Dying 

Mortality 


Living 

Living 

Mccn after 

Age 

at age 

between ages 

Survivancc 

between ages 

above age 

life time at 

X 

x and x+i 

rate 

rate 

x and x f I 

x 

age x 

X 

lx 

dx 


Px 

Lx 

T x 

C°x 

i 

2 

3 

4 

5 

6 

7 

8 


50 

47,005 

1,609 

•03422 

•96578 

46.201 

758,522 

l6- 14 

51 

45*396 

1 ,6 1 8 

•03565 

•96435 

44*587 

712,321 

15-69 

52 

43*778 

1,624 

•037*0 

• 96290 

42,966 

667,734 

15*25 

53 

42,154 

1,619 

•03840 

•96160 

41,345 

624,768 

14-82 

54 

40,535 

I,6o8 

•03967 

•96033 

39,731 

583423 

14*39 

55 

3**927 

1,583 

•04067 

•95933 

38,135 

543*692 

13-97 

5^ 

37*344 

*,582 

•04236 

•95764 

36,553 

505,557 

13-54 

57 

35*762 

1,581 

•04422 

•95578 

34*972 

469.004 

1311 

5* 

34*181 

1,580 

•04622 

•95378 

33*391 

434,032 

12-70 

59 

32,601 

1*575 

•04830 

•95*70 

31,813 

400,641 

12*29 

\ 

6o 

3 1 ,026 

1,567 

•05050 

•94950 

30,243 

368,828 

n-89 

6i 

29*459 

1*554 

•05276 

•94724 

28,682 

338,585 

11*49 

62 

27,905 

1*538 

•055*3 

•94487 

27,136 

309.903 

II*H 

b3 

26,367 

1,520 

•05763 

•94237 

25,607 

282,767 

10-72 

64 

24*847 

1*496 

• 0602 1 

•93979 

24*099 

257,160 

io-35 

65 

23*35* 

1*469 

•06291 

•93709 

22,617 

233,061 

9-98 

66 

21,882 

1.438 

• 06569 

•9343* 

21,163 

210,444 

9-62 

67 

20,444 

*,404 

•06863 

•93*37 

19*742 

189,281 

926 

68 

19,040 

1.366 

•07170 

•92830 

18,356 

169,539 

8-90 

69 

17,674 

**324 

•07488 

•92512 

17*012 

151*183 

8-55 

70 

16,350 

l,28o 

•07826 

•92*74 

15.7*0 

*34*171 

8-21 

7* 

15*070 

1,232 

•08173 

•9*827 

*4*454 

ll8,46l 

7-86 

7 2 

13*838 

1,182 

•08536 

•9*464 

*3*247 

104,007 

7*52 

73 

12,656 

M38 

•089X8 

•91012 

12,087 

90,760 

7-17 

74 

11,5*8 

1,092 

' 09480 

•90520 

10,972 

78,673 

6-83 

75 

10,426 

1,042 

•09990 

•90010 

9.905 

67,70* 

6-49 

✓ m f 

76 

9*384 

988 

• 10520 

• 89480 

8.S90 

57*796 

6- 16 

77 

8,396 

929 

• r 1060 

• 88940 

7,93* 

48,906 

5-82 

78 

7*467 

S69 

• 1 1640 

•88360 

7,033 

40,975 

5*49 

79 

6,598 

807 

• 12220 

% 

•87780 

6. *94 

33*942 

5*14 

• 

Xo 

5*79* 

744 

• 12840 

•87160 

5.4*9 

27,748 

4-79 

81 

5*047 

693 

•13720 

•86280 

4*701 

22,329 

4 42 

82 

4,354 

669 

•15344 

•84656 

4*0*9 

17,628 

4 05 

3-69 

3-36 

83 

3,685 

638 

•17293 

•82707 

3,366 

13*609 

«4 

3,047 

593 

• 19462 

•80538 

2,751 

10,243 

85 

2,454 

537 

•21866 

•78134 

2,185 

7,492 

3-05 

86 

1,9*7 

470 

•245*9 

•75481 

1,682 

5.307 

2*77 

a . r T 

87 

1,447 

397 

•27433 

•72567 

1,249 

3,625 

2 51 
2-26 

A. Ai 

88 

1,050 

322 

•30617 

•69383 

889 

2,376 

89 

728 

248 

•3407« 

•65922 

604 

1,487 

2*04 

90 

480 

182 

•378*3 

•62187 

389 

883 

1-84 

I • 66 

1*49 

1*34 

1-20 

91 

298 

125 

•41814 

•58186 

236 

494 

A .0 

92 

*73 

80 

•46061 

•53939 

133 

258 

93 

93 

47 

•50527 

•49473 

70 

125 

94 

46 

26 

•55168 

•44832 

33 

55 

95 

20 

12 

•59930 

•40070 

14 

22 

8 

2 

1*10 
t • no 

96 

97 

8 

3 

5 

2 

•64745 

•69532 

•35255 
• 30468 

6 

2 

0-66 

98 

I 

1 

•74202 

•25798 

• •• 

• • • 

••• 
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HAST INDIA ZONE— MALES 
Ii/e Table (1941-50) 



0 

1 

2 

3 

4 


IM ,620 
120,603 
111,421 
106,204 
102,714 

33,01 / 

0 , 1 83 
3,2/0 
3,4,0 
2,714 

•22300 
• 07614 
•0/6\4 
•03 * SO 
•02042 

•77300 

•02186 

•031/6 

•0671/ 

•07138 

130,113 

113,741 

103,807 

101,360 

101,302 

l,18o,‘A23 

1,250,008 

1,1 : 1,267 
1,023,460 
3,020 % U00 

2 s - / 
r,-j 

37 -I 
17 •!/ 
18-1 

100,000 

97,662 

95,475 

93,445 

91,564 

2,338 

2,187 

2,030 

1, 88 1 
1,742 

•02338 

02239 

•02126 

•02013 

•OI903 

•97662 

•97761 

*97874 

* 9 7 9*7 

•98097 

98,831 

96.56$ 

94*460 

92,505 

90,693 

3 . 819,398 

3 , 720,567 

3,623,999 

3 . 529.539 

3 , 437,034 

38-19 
38-10 
37-96 
37 " 7 " 
37-54 

?9 >«22 
48,209 

*6,717 

^ 5,336 

84,056 

1,613 

1,492 

I, 38 l 

1,280 

M89 

•01796 

•01692 

•01592 

•01500 

•OI414 

•98204 

•98308 

•98408 

•98500 

•98586 

89,015 

87,463 

86,027 

84,696 

83,461 

3 , 346 , 34 * 

3 , 257,326 

3 , *69,863 
3,083,836 

2 , 999, *40 

37 - 26 

36-93 
36-55 
36 - 14 
35*68 

82,867 

81,759 

80,724 

79,750 

78,821 

1,108 

1,035 

974 

929 

902 

•01337 

•01266 

•01206 

•OI165 

•OII44 

•98663 

•98734 

•98*794 

•98835 

•98856 

82,313 

81,241 

80,237 

79,286 

78,370 

2 , 9 * 5,679 

2,833,366 

2,752,125 

2, 67*, 888 

2 , 592,60 2 

35 * *9 
34-66 
34 09 
33*50 
32-89 

77,919 

77,031 

76,152 

75,278 

74,402 

888 

879 

874 

876 

S84 

•OH40 
•01 14 I 
•OII48 
•OII64 
• 01 188 

•98860 

98859 

•98852 

•98836 

*98812 

77,475 

76 , 59 * 

75 , 7*5 

74,840 

73,960 

2 , 5 * 4,232 

2 , 436,757 

2,360,166 

2,284,451 

2,209,611 

32-27 
3 * 63 
30-99 
30-35 

29-70 

73,518 

72,622 

71,709 

70,775 

69,821 

896 

913 

934 

954 

971 

•01219 

•01257 

•01303 

•01348 

•01391 

A 

•9878* 
•98743 
•98697 
•98652 
• 98609 

73,070 

72,165 

7 *,242 

V0, 29$ 

69,336 

2 ,* 35 , 65 I 

2,062,581 

*, 990,416 

*, 9 * 9, *74 
1,848,876 

29-05 

28-40 

27-76 

27-12 

26-48 

68,850 

67,859 

66,845 

65,806 

64,739 

991 

1,014 

1,039 

1,067 

1,100 

• 

•01440 

•01495 

•01554 

•01622 

•01699 

•98560 
•98505 
•98446 
•98378 
•983c I 

68,354 

67,352 

66,325 

65,273 

64,189 

*, 779,540 

*, 7 H,l 86 

*,643,834 

1 , 577,509 

*,5*2,236 

25-85 

25*22 

24-59 

23*97 

23-36 

63,639 

62,505 

61,336 

60,132 

58,893 

*,134 

1,169 

1,204 

*,239 

*,275 

•01782 

•01870 

•01963 

•02061 

•02165 

•98218 

•98130 

•98037 

*97939 

•97835 

63,072 

61,920 

60,734 

59,512 

58,256 

*, 448,047 

*, 384,975 

*>323,055 

1,262,321 

*,202,809 

22-75 

22-16 

2**57 

20-99 

20-42 

57 , 6 i 8 

56,309 

54,967 

53,593 

52,187 

*,309 

*,342 

*,374 

1,406 

*,437 

•02272 

•02383 

•02499 

•02623 

•02754 

•97728 

•97617 

•97501 

•97377 

•97246 

56,964 

55,638 

54,280 

52,890 

51,468 

*>* 44,553 
*,087,589 
*,03 *, 95 1 
977,671 
924,781 

* 9-86 

* 9-31 

* 8-77 

18-24 

* 7*72 

50,750 

49,284 

47 , 79 * 

46,275 

44,745 

1,466 

*,493 

1,516 

*,530 

1,538 

•02889 

•03029 

•03172 

•03307 

•03438 

• 97 III 

•96971 

.96828 

•96693 

•96562 

50,017 

48,538 

47,033 

45,510 

43,976 

f 73 , 3 i 3 

$23,296 

' 74,758 

727,725 

>82,215 

17*21 

16-71 

16-21 

* 5*73 

* 5-25 


EAST INDIA ZONE— MALES 
Life Table (i I941-50)-contd . 


Age 

Living 
at age 

X 

Dying 

between ages 
x and x+i 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 
x and x+i 

Living 
above age 

X 

Mean after 
life time at 
agex 

X 

lx 

d* 

qx 

Px 

L» 

Tx 

eo 

X 

1 

2 

3 

4 

5 

6 

7 

8 

50 

5 1 

52 

53 

54 

43,207 

41,662 

40,110 

38,553 

36,990 

1,545 

1,552 

1,557 

• 1,563 

1,565 

•03575 

•03726 

•03883 

•04053 

•04231 

-96425 

•96274 

•96117 

•95947 

•95769 

42,434 

40,886 

39,331 

37,771 

36,207 

638,239 

595,805 

554,919 

515,588 

477,817 

14-77 

X 4-30 

13-83 

13-37 

12*92 

55 

56 

57 

58 

59 

35,425 

33,858 

32,289 

30,718 

29 A 39 

1,567 

1,569 

i, 57 i 

1,579 

1,582 

•04423 

•04634 

•04865 

•05140 

•05429 

•95577 
•95366 
•95135 
• 9486O 
*94571 

34,642 

33,074 

3 L 503 

29,929 

28,348 

441,610 

406,968 

373,894 

342,391 

312,462 

12-47 
12*02 
11*58 
xi* IS 

10*72 

60 

61 

62 

63 

64 

27,557 

25,969 

24,385 

22,812 

21,255 

1,588 

1,584 

1,573 

1,557 

1,535 

•05763 

•06100 

•06451 

•06825 

•07222 

*94237 

•93900 

*93549 

• 93*75 

•92778 

26,763 

25,177 

23,599 

22,033 

20,487 

284,114 

257,351 

232,174 

208,575 

186,542 

10*31 

9-91 

9-52 

9- *4 
8-78 

65 

66 

67 

68 

69 

19,720 

18,214 

16,743 

15 , 3*3 

13 , 93 * 

1,506 

i, 47 i 

1,430 

1,382 

1,330 

•07636 

•08076 

•08538 

•0902# 

*09544 

•92364 

•91924 

•91462 

•90972 

•90456 

18,967 

17,479 

16,028 

14,622 

13,266 

166,055 

147,088 

129,609 

113,581 

98,959 

8-42 

8-08 

7-74 

7.42 

7 *io 

70 

71 

72 

73 

74 

12,601 

11,330 

10,123 

8,983 

7,915 

1,271 

1,207 

1,140 

1,068 

994 

• 10086 

• 10656 
•11260 
•11894 
•12560 

•89914 
•89344 
• 88740 
•88106 
•87440 

11,966 

10,726 

9,553 

8,449 

7,418 

85,693 

73,727 

63,001 

.53,448 

44,999 

6-8o 

6-51 

6-22 

5*95 

5*69 

\ 

75 

76 

77 

78 

79 

6,921 

6,003 

5,163 

4,400 

3,714 

918 

840 

763 

686 

6ll 

•13262 

• 14000 

• 14774 
•15588 

• 16444 

•86738 

•86000 

•85226 

•84412 

•83556 

6,462 

5,583 

4,781 

4,057 

3,409 

37,581 

31,119 

25,536 

’.0,755 

16,698 

5-43 

5*18 

4-95 

4-72 

4*50 

80 

81 

82 

83 

84 

3,103 

2,565 

2,096 

1,692 

1,349 

538 

469 

404 

343 

288 

*17340 

•18278 

•19261 

•20293 

•21370 

•82660 

•81722 

•80739 

•79707 

•78630 

2,834 

2,330 

1,894 
’ 1,520 

1,205 

13,289 

10,455 

8,125 

6,231 

4.711 

4-28 

4*08 

3’ 38 
3-68 
3*49 



1,061 

822 

627 

470 

343 


90 

91 

92 

93 

94 


247 

174 

117 

76 

47 


95 

96 

n 

98 

99 


27 

15 

7 

3 

1 


239 

195 

157 

127 

96 


73 

57 

41 

29 

20 


12 

8 

4 

2 

I 


•22495 *77505 
•2367O *76330 
•25009 *74991 
•26983 -73017 
*27954 *72040 


941 

725 

549 

407 

295 


3,506 

2,565 

1,840 

1,291 

884 


3-30 

312 

2-94 



•29600 

•32650 

.34884 

•37500 

•42000 


•70400 

•67350 

•65116 

•62500 

•58000 


210 

145 

-97 

61 

37 


589 

379 

234 

I3 Z 

76 


2*38 

2* l8 
2*00 
1*80 
f6i 


43576 

47676 

50792 

58475 

62720 


•56424 

•52324 

•49208 

•4x525 

•37280 


21 

XI 

5 

2 


39 

18 

7 

2 


1*44 

1*20 

1*00 

o*66 

••• 
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EAST INDIA ZONE— FEMALES 


Life Table (1941-50) 



Age 

Living 
at age 

X 

Dying 

between ages 
x and x+ 1 

• 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 
x and x f I 

Living 
above age x 

Mean after 
life time at 
age x 

X 

1* 

d* 

q* 

Pi 

L*l 

T x 

c°x 

I 

2 

3 

4 

5 

6 

7 

8 

0 

1 

2 

3 

4 

154,371 
123,407 
113,174 
107,141 
103,1 Ol 

30,874 

10,323 

6,033 

4,040 

3,101 

• 20000 
• 08350 
•05331 
•03771 
•03008 

•80000 

• 91 G 41 

- 04 GG 0 

•00220 

•00092 

> 33,338 

> 17,074 

>'0,or,r, 

> 05,148 

101,033 

4 , 231 ,Hl 
4 , 007,783 
3 , 070,800 
3 , 8 G 0,7 43 
3 , 764,505 

27-41 
33 - ' 8 
35-17 
30- 12 
30-51 

5 

6 

7 

8 

9 

100,000 

97,364 

94 935 
92,704 
90,661 

2,636 

2.429 

2.231 

2,043 

1,868 

•02636 

•02495 

•02350 

•02204 

•02060 

•97364 
•9:505 
• 97650 
•9"796 
•97940 

98.682 
96,150 
93,819 

91.683 
89,727 

3,662,963 

3.564,281 

3,468,131 

3.374,311 

3,282,629 

36*63 

36-61 

36-53 

36-40 

36-21 

10 

11 

12 

13 

14 

88,793 

87,093 

85,550 

84,151 

82,882 

1,700 

1,543 

1,399 

1,269 

M51 

•OI915 

•01772 

•OI635 

•01508 

•OI389 

•98085 

•98228 

•98365 

•9S492 

•9S611 

87,943 
86,321 . 

84,851 
83,516 
82,306 

3,192,902 

3,104.959 

3,018,638 

2.933,787 

2,850,271 

35-96 

35-65 

35-29 

34'86 

34-39 

15 

16 

17 

18 

19 

81.731 

80,685 

79.731 
78,853 

78,024 

1,046 

954 

878 

829 

804 

•01280 
•OII82 
•OIIOI 
•0105 I 
•01030 

•98720 

•98818 

•98S99 

•9S949 

•98970 

81.208 

80.208 
79,292 
78439 
77,622 

2,767,965 

2,686,757 

2,606,549 

2. 52^257 
2448,818 

33-87 

33*30 

32-69 

32-05 

31-39 

20 

21 

22 

23 

24 

77,220 

76.428 

75,636 

74,830 

73,996 

792 

792 

806 

834 

878 

•01026 
•01036 
•01065 
•01 i i 5 
•01187 

•98974 

•98964 

•98935 

•98885 

•9S813 

76,824 

76,032 

75,233 

74413 

73,557 

2,371,196 

2,294,372 

2,218,340 

2443,107 

2,068,694 

30-71 

30-02 

2933 

28-64 

27-96 

25 

26 

27 

28 

29 

73,118 

72,187 

71,198 

70,149 

69,037 

931 • 

989 

1,049 

1, 1 12 

1,175 

•01273 

•01370 

•01474 

•01585 

•01702 

•98727 

•98630 

•98526 

•98415 

•98298 

72.653 

71,692 

70,673 

69,593 

68,449 

1.995437 

1,922484 

1,850,792 

1,780,119 

1,710,526 

27*29 

26-64 

25-99 

25-38 

24*78 

30 

31 

32 

33 

34 

67,862 

66,624 

65,325 

63,969 

62,564 

1,238 

1,299 

1,356 

1,405 

1449 

•01824 
•01950 
• 02076 
•02197 
•02316 

•98176 

•98050 

97924 

•97803 

•97684 

67,243 

65,975 

64,647 

63,266 

61,840 

1,642,077 
1,574.834 
1,508,859 
1444,2 12 
1,380,946 

24-20 

23-64 

23*09 

22-58 

22-07 

35 

36 

37 

38 

39 

61,115 

59,629 

58,110 

56,565 

55,004 

1,486 

1,519 

1,545 

i,56i 

1,568 

•02431 

•02547 

•02659 

•02759 

•02850 

•97569 

•97453 

•97341 

•97241 

•97150 

60,372 

58,870 

57,337 

55,784 

54,220 

1,319,106 

1,258,734 

1,199,864 

1442,527 

1,086,743 

21-58 

21 * IX 
20-65 
20-20 
19-76 

40 

41 

42 

43 

44 

53,436 

51,867 

50,299 

48,738 

47,193 

1,569 

1,568 

1,561 

1,545 

1,521 

•02937 

•03023 

•03104 

•03170 

•03223 

•97063 

•96977 

•96896 

•96830 

•96777 

52,652 

51,083 

49,518 

47,966 

46,432 

1>032,523 

979,871 

928,788 

879,270 

831,304 

19-32 

18-89 

18-47 

18-04 

17*62 

45 

46 

47 

48 

49 

45,672 

44,176 

42,704 

41,258 

39,839 

1,496 

M72 

1,446 

M«9 

i,39i 

•03276 

•03331 

•03386 

•03439 

•03492 

•96724 
• 96669 
•96614 
•96561 
•96508 

44,924 

43440 

41,981 

40,549 

39,143 

784,872 

739,948 

696,508 

654,527 

613,978 

17-19 

16-75 

16-31 

15*86 

1541 


46 

EAST INDIA ZONE-FEMALES 


Living Dying 

at age between ages 
x x and x H 


x x d* 


I 

2 

3 

50 

38,448 

1*379 

51 

37.069 

1*365 

52 

35/704 

1,352 

53 

34*352 

1,340 

54 

33>oi2 

L 330 

55 

31*682 

1.322 

56 

*30360 

1.324 

57 

29.036 

1.340 

S8 

27.696 

1*359 

59 

26,337 

1.375 

60 

24.962 

1*385 

61 

23*577 

1. 39 1 

62 

22.186 

1 . 39 * 

63 

20.795 

*.385 

64 

19.4*0 

*•374 

65 

18.036 

1.357 

66 

16.679 

1,333 

67 

15*346 

1.303 

68 

*4.043 

1.266 

69 

*2,777 

1,223 

70 

11 >554 

M 74 

71 

10,3X0 

1,119 

72 

9.261 

1 ,060 

73 

8,201 

996 

74 

7.205 

928 

75 

6.277 

857 

76 

5.420 

7 X 5 

77 

4.635 

7 ii 

7 « 

3*924 

638 

79 

3.286 

566 

80 

2,720 

496 

81 

2,224 

429 

82 

1,795 

367 

«3 

1,428 

30X 

84 

1,120 

256 

85 

864 

209 

86 

655 

167 

87 

488 

131 

88 

357 

102 

89 

255 

77 

90 

178 

56 

91 

122 

4 * 

92 

81 

29 

93 

52 

20 

94 

32 

13 

95 

19 

8 

96 

11 

5 

97 

6 

3 

98 

3 

2 

99 

1 

1 


Life Table (1941*50) — contd . 

Mortality 

rate 

Survi vance 
rate 

Living 

between ages 
. x and x+ 1 

Living 
above age 
X 

Mean after 
life time at 
age x 

qx 

Px 

Lx 

Tx 

e°x 

# 

4 

5 

6 

7 

8 

•03586 

•96414 

37,758 

574.835 

14-95 

•03681 

•96319 

36,387 

537,077 

I 4-49 

•03785 

•96215 

35-028 

500,690 

I4'02 

•03900 

•96100 

33-682 

465,662 

I 3-56 

•04029 

•95971 

32,347 

43 l* 98 o 

1309 

•04170 

•95830 

31.021 

399,633 

I2-6I 

•04358 

•95642 

29,698 

368,612 

12' 14 

•04613 

_ s 

•95387 

28,366 

338,914 

* 1-67 

• 04906 

•95094 

27.017 

3*0,548 

X I * 2 1 

•05218 

•94782 

25,649 

283*531 

10-77 

•05546 

•94454 

24*270 

257,882 

10-33 

•05896 

• 94*04 

22.881 

233*612 

9 ’ 9 * 

•06268 

•93732 

21 , 49 * 

210,731 

9-50 

•06658 

*93342 

20,102 

189.240 

9- *0 

•07078 

•92922 

* 8,723 

169*138 

8-71 

, -07520 

•92480 

* 7,357 

150,415 

8-34 

• 07990 

•92010 

16,013 

* 33.058 

798 

•OS4X6 

• 9 * 5*4 

*4.694 

**7.045 

763 

•09010 

• 90990 

* 3.410 

*02,351 

7-29 

•09568 

•90432 

*2,165 

88,94* 

696 

• 10 1 58 

•89842 

* 0.967 

76,776 

6-65 

• 107X0 

•89220 

9.821 

65,809 

6*34 

• 1141 * 

• 88 s <4 

8 , 73 * 

55.988 

605 

* 12136 

•87864 

7,703 

47,257 

5-76 

•12872 

•87128 

6 . 74 * 

39*554 

549 

•13649 

* 8635I 

5.848 

32 , 8*3 

523 

* 14469 

•X 5531 

5.028 

26,965 

498 

•*5333 

•84667 

4.279 

21,937 

4-73 

• 16244 

•83756 

3 , 60 S 

17.658 

4-50 

•17204 

• 82796 

3.003 

* 4.053 

4-28 

•1X215 

•81785 

2.472 

**,050 

4-06 

* 19277 

•80723 

2,010 

8,578 

3-86 

•20393 

•79607 

1,611 

6,568 

3 • 66 

•21567 

•78433 

1,274 

4.957 

3'47 

•22795 

•77205 

992 

3,683 

329 

•24082 

•75918 

**59 

2.69* 

3-12 

•25430 

•74570 

572 • 

**932 

2-95 

•26837 

• 73*63 

422 

1,360 

2-78 

•28309 

•7*691 

306 

938 

2-63 

•29842 

•70158 

217 

632 

2-48 

• 3*439 

•68561 

*50 

4*5 

2*34 

•33*03 

•66897 

101 

265 

2* *8 

•34827 

• 65*73 

67 

*64 

2'02 

•36616 

•63384 

42 

97 

1*87 

•38467 

* 6*533 

25 

55 

1-72 

•40380 

• 59620 

*5 

30 

1-58 

•42350 

•’57650 

9 

*5 

1-36 

•44378 

•55622 

4 

6 

1*00 

•46459 

* 5354 * 

2 

2 

0*66 

•48590 

• 5 * 4*0 

• •• 

• •• 

••• 
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SOUTH INDIA ZONE-MALES 


Life Table— (1941-50) 


Age 

Living 
at age 

X 

Dying 

between ages 
x and x + 1 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 
x and x+i 

Living 
above age 

X 

Mean after 
life tim: at 
age x 

X 

lx 

dx 

q* 

Px 

L, 

T, 

0 

z 

i 

2 

3 

4 

5 

6 

7 

8 

0 

1 

2 

3 

4 

137.094 

113,788 

107,477 

108,980 

101,713 

21,306 

6,311 

3,497 

2,267 

1,713 

•17000 
• 06546 
• 012.51 
•02 ISO 
•01684 

•83000 
• 94451 
•967/6 
•97820 
•98316 

120,424 

110,417 

105,705 

102,902 

100,947 

4,965,960 

1,845,530 

19735,119 

4,629,414 

1,326,512 

36-22 
12-58 
14-06 
44 52 
41-50 

i 

7 

8 

9 

100,000 

98,554 

97,216 

95,977 

94.830 

1,446 

1,338 

1,239 

M 47 

1,062 

•01446 

•01358 

•01274 

•01195 

•0II20 

•98554 

•98642 

•98726 

•98805 

•98880 

99,277 

97,885 

96,596 

95,404 

94.299 

4.425,565 

4,326,288 

4.228.403 
4,131,807 

4.036.403 

44*26 
43 90 
43-49 
43-05 
4256 

10 

11 

12 

13 

14 

93,768 

92,782 

91,862 

90,998 

90,184 

986 

920 

864 

814 

774 

•OIO51 

•00992 

•00940 

•00894 

•OO858 

•98949 

•99008 

•99060 

•99106 

•99142 

93,275 

92,322 

91,430 

90,591 

89,797 

3 , 942,104 

3,848,829 

3 , 756,507 

3,665,077 

3 , 574,486 

42-04 

41 * 4 * 

40-89 

40-28 

39-64 

15 

16 

17 

18 

19 

89,410 

88,668 

87,952 

87,249 

86,538 

742 

716 

703 

7 li 

738 

•00830 

•00807 

•00799 

•00815 

•00853 

•99170 

• 99193 . 

*99201 

•99185 

•99147 

89,039 

88,310 

87,600 

86,893 

86,169 

3,484,689 

3 , 395,650 

3 , 307,340 

3 , 219,740 

3,132,847 

1 

38-97 

38-30 

37 " 6 o 

36-90 

36-20 

20 

21 

22 

2 3 

24 

85,800 

85,027 

84,217 

83,368 

82488 

773 

810 

849 

880 

903 

•00901 

•00953 

•01008 

•OIO55 

•01095 

•99099 

•99047 

■98992 

■93945 

•98905 

85,414 

84,622 

83,792 

82,928 

82,037 

3,046,678 

2,961,264 

2,876,642 

2,792,850 

2,709,922 

35-51 

34*83 

34-16 

33-50 

3285 

25 

26 

27 

28 

29 

81,585 

80,659 

79,710 

78,739 

77,755 

926 

949 

971 

984 

991 

•01135 

*01177 

•OI2I8 

•01250 

•01274 

•98865 

•98823 

•98782 

•98750 

•98726 

81,122 

80,184 

79,225 

78,247 

77,259 

2,627,885 

2,546,763 

2,466,579 

2 , 387,354 

2,309,107 

32-21 

31-57 

30-94 

3032 

29-70 

30 

31 

32 

33 

34 

76,764 

75,768 

74,766 

73,759 

72,746 

996 

1,002 

1,007 

1,013 

1,021 

•01298 

•01322 

01347 

•01373 

•01403 

•98702 
• 98678 
•98653 
•98627 
•98597 

76.266 

75.267 
74,263 
73,253 
72,235 

2,231,848 

2,155,582 

2,080,315 

2,006,052 

1 > 932,799 

2907 

28-45 

2782 

27-20 

26-57 

35 

36 

37 

38 

39 

71,725 

70,696 

69,660 

68,614 

67,559 

1,029 

1,036 

1,046 

1,055 

1,064 

•01434 

•01466 

•01501 

•OI538 

•01575 

•98566 

•98534 

•98499 

•98462 

•98425 

71,210 

70,178 

69,137 

68,087 

67,027 

1,860,564 

l> 789,354 

1 , 719,176 

1,650,039 

1,581,952 

25-94 

25-31 

24-68 

24-05 

23-42 

40 

41 

42 

43 

44 

66495 

65419 

64,328 

63,220 

62,093 

1,076 

1,091 

1,108 

1,127 

1,147 

•01618 

•01668 

•01723 

•01783 

•01848 

■98382 

•98332 

•98277 

•98217 

•98152 

65,957 

64.873 

63,774 

62,657 

61,519 

1 , 514 , 925 ' 

1448,968 

1,384,095 

1,320,321 

1,257,664 

2278 

22- 15 

21-52 

20-88 

20-25 

45 
. 46 

3 

49 

60,946 

59,778 

58,582 

57,352 

56,090 

I,l68 

1,196 

1,230 

1,262 

i >297 

•01917 

•02001 

•02099 

•02201 

•02312 

•98083 

•97999 

•97901 

•97799 

•97688 

60,36, 

59.180 

57.967 

56,721 

55442 

1,196,145 

1 , 135,783 

1,076,603 

1,018,636 

961,915 

19-63 

19-00 

18-38 

17*77 

17*15 


SOUTH INDIA ZONE-MALES 
Life T able — (1941-50) — contd. 


Age 

Living 
at age 

X 

Dying 

between ages 
x and x + l 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 
xandx+i 

Living 
above age 

X 

Mean after 
life time at 
agex 

X 

lx 

dx 

qx 

Px 

Lx 

Tx 

0 

ex 

I 

2 

3 

4 

5 

6 

7 

8 

50 

54,793 

1,335 

•02436 

•97564 

54,125 

9 o 6>473 

16-54 

51 

53.458 

1,377 

•02575 

•97425 

52,769 

852,348 

15*94 

52 

52,081 

M2I 

•02728 

•97272 

51,371 

799,579 

15‘35 

53 

50,660 

1,468 

•02897 

•97103 

49,926 

748408 

14-77 

54 

49,192 

1,5,8 

•03085 

•96915 

48,433 

698482 

14-20 

55 

47,674 

1,568 

•03289 

•96711 

46,890 

649,849 

1363 

56 

46,106 

1,628 

•03530 

•96470 

45,292 

602,959 

13*08 

57 

44,478 

1,686 

•03790 

•96210 

43,635 

557,667 

12-54 

58 

42,792 

l>74l 

•04069 

•95931 

41,922 

5M,032 

12*01 

59 

4L05I 

1,793 

•04367 

95633 

40,155 

472,110 

11*50 

60 

39,258 

1,841 

•04688 

•95312 

38,338 

43L955 

11*00 

61 

37417 

1,882 

•05030 

•94970 

36476 

393,617 

10*52 

62 

35,535 

1,918 

•05396 

•94604 

34,576 

357441 

10-05 

63 

33,617 

,.947 

•05790 

•94210 

32,643 

322,565 

9*60 

64 

31,670 

1,967 

•06210 

•93790 

30,687 

289,922 

9-tj 

65 

29,703 

1,978 

•06658 

•93342 

28,714 

259435 

8-73 

66 

27,725 

1,981 

•07M4 

•92856 

26,735 

230,521 

8-31 

67 

25,744 

1,972 

•07658 

•92342 

24,758 

203,786 

7-92 

68 

23,772 

1,952 

•08210 

•91790 

22,796 

179,028 

7-53 

69 

21,820 

1,919 

•08796 

•91204 

20,860 

156432 

7* 16 

70 

19,901 

1,876 

•09426 

•90574 

18,963 

135,372 

6- 80 

71 

18,025 

1,820 

•10096 

•89904 

I7,n5 

116409 

6*46 

72 

16,205 

1,753 

•10812 

•89188 

15,329 

99494 

6-13 

73 

14452 

1,673 

•1 1574 

•88426 

13,615 

83,965 

5-81 

74 

12,779 

1,583 

•12386 

•87614 

11,987 

70,350 

5*51 

75 

11,196 

1484 

•13252 

•86748 

10,454 

58,363 

5-21 

76 

9,712 

1,377 

•14172 

•85828 

9,023 

47,909 

4*93 

77 

8,335 

1,263 

•15151 

•84849 

7,703 

38,886 

4-67 

78 

7,072 

1,145 

• 16 x 88 

•83812 

6,500 

31,183 

4*41 

79 

5,927 

1,026 

•17295 

•82705 

5414 

24,683 

4*16 

80 

4,901 

905 

•18465 

•81535 

4,449 

19469 

3*93 

. 81 

3,996 

788 

•19701 

• 80299 

3,602 

14,820 

3-71 

82 

3,208 

675 

•210x5 

•78985 

2,870 

11418 

3-50 

«3 

2,533 

568 

•22400 

•77600 

2,249 

8,348 

3-30 

84 

1,965 

469 

•23863 

•76137 

1,730 

6,099 

3*io 

|5 

1496 

381 

•25407 

•74593 

1,306 

4,369 

2-92 

86 

1,115 

302 

•27030 

•72970 

964 

3,063 

2 ' 7 l 

*1 

813 

234 

•28735 

•71265 

696 

2,099 

2-58 

88 

579 

177 

•30524 

•69476 

490 

1*403 

2* 42 

89 

402 

131 

•32397 

•67603 

336 

913 

2*27 

90 

271 

94 

*34353 

•65647 

224 

577 

2* 13 

9* 

177 

65 

•36396 

• 63604 

145 

353 


92 

112 

44 

•38519 

•61481 

90 

208 

1-86 

93 

68 

28 

•40723 

•59277 

54 

Xi8 

1*74 

94 

40 

18 

•43006 

•56994 

31 

64 

X-6o 

95 

22 

10 

•4536o 

•54640 

17 

33 

x # 5° 

96 

12 

6 

•47783 

•5«i7 

9 

16 

1-33 

97 

6 

3 

•50287 

•49713 

5 

7 

x* 17 

98 

3 

2 

•52808 

•47192 

2 

2 

0*66 

99 

X 

1 

•55395 

•44605 

... 

• •• 

• •• 


SOUTH INDIA ZONE -FEMALES 


Life Table — (1941-50) 


Age 

Living 
at age 

X 

Dying 

between ages 
x and x+i 

Mortality 

rate 

Survivance 

rate 

Living Living 

between ages above age 
xandx + i x 

Mean after 
life time at 
age x 

X 

lx 

dx 

qx 

Px 

Lx 

T x 

e x 

I 

2 

3 

4 

5 

6 

7 

8 

0 

1 

2 

3 

4 

1 36,742 
115 , S 46 
105,405 
101,403 
101,555 

21,196 

7,138 

4,005 

2,545 

1,858 

• 15500 
• 06178 
• 03694 
• 02438 
• 01824 

• 84500 
• 93822 
• 9630 C 
•97562 
• 98176 

122,416 

111,694 

106,120 

103,134 

100,973 

6 * 091,859 

4 , 969,443 

4 , 857,749 

4 , 751,429 

4 , 648,295 

37-23 

43 - 00 

44 - 81 

45 - 51 
45-64 

5 

6 

7 

8 

9 

100,000 

98,483 

97 .II 8 

95,892 

94.794 

1,517 

1,365 

1,226 

1,098 

980 

•01517 

•01386 

•01262 

•01145 

•OIO34 

98483 

•98614 

•98738 

•98855 

•98966 

99,242 

97,800 

96,505 

95,343 

94,304 

4 , 547,322 

4,448,080 

4 , 350,280 

4 , 253,775 ' 

4 , 158,432 

4547 

45*17 

44'79 

44*36 

43-«7 

10 

n 

12 

*3 

14 

93,814 

92,939 

92,156 

92,455 

90,822 

8 Z 5 

783 

701 

633 

575 

•OO933 

•00842 

•00761 

•00692 

•00633 

•99067 

•99158 

•99239 

•99308 

•99367 

93,377 

92,548 

91,805 

91,139 

90,534 

4,064,128 

3 , 970 , 75 * 

3,878,203 

3 , 786,398 

3 , 695,259 

4332 

42*72 

4208 

41*40 

4069 

15 

16 

17 

18 

19 

90,247 

89,718 

89,223 

88,750 

88,276 

529 

495 

473 

474 

510 

•00586 

•00552 

•00530 

•00534 

•00578 

•99414 

•99448 

•99470 

•99466 

•99422 

89,983 

89,470 

88,987 

88,513 

88,021 

3,604,725 

3 , 514,742 

3 > 425,272 

3 , 336,285 

3 , 247,772 

39*94 

39-18 

38-39 

37*59 

36-79 

20 

21 

22 

23 

24 

87,766 

87,211 

86,607 

85,949 

85,236 

555 

604 

658 

713 

767 

•00632 
•00693 
•00760 
•00830 . 

•00900 

•99368 

•99307 

•99240 

•99170 

•99100 

87,488 

86,909 

86,278 

85,593 

84,852 

3 , 159,751 

3,072,263 

2 , 985,354 

2,899,076 

2,813483 

36*00 

35*23 

34-47 

33-73 

53-01 

25 

26 

27 

28 

29 

84,469 

83,646 

82,767 

61,833 

80,851 

823 

879 

934 

982 

1,021 

•00974 

•01051 

•01129 

•01200 

•01263 

•99026 

•98949 

•98871 

•98800 

•98737 

84,058 

83,206 

82,300 

81,342 

80,341 

2,728,631 

2 , 644,573 

2,561,367 

2479,067 

2 , 397.725 

32*30 

31*62 

30-95 

30-29 

29-66 

30 

31 

32 

33 

34 

79,830 

78,774 

77,683 

76,563 

75,417 

2,056 

1,091 

1,120 

1,146 

1,169 

•01323 
•OI385 
•OI442 
•OI497 
•OI55O - 

•98677 

•98615 

•98558 

•98503 

•98450 

79,302 

78,229 

77,123 

75,990 

74,832 

2,317,384 

2,238,082 

2 , 159,853 

2,082,730 

2,006,740 

29-03 

28*41 

27-80 

27-20 

26*61 

35 

36 

37 

38 

39 

74,248 

73 ,o 6 o 

71,855 

70,635 

69400 

1,188 

1,205 

1,220 

M 35 

1,248 

•01600 

•OI649 

•O1698 

OI748 

•OI798 

•98400 

*98351 

•98302 

•98252 

•98202 

73,654 

72,457 

71,245 

70,017 

68,776 

1 , 931,908 

1,858,254 

1 , 785,797 

1 , 714,552 

’, 644,535 

26-02 

2 5-43 

24-85 

24-27 

23-70 

40 

41 

42 

43 

44 

68,152 

66,892 

65,621 

64,343 

63,063 

1,260 

1,271 

1,278 

1,280 

1,282 

•01848 

•01900 

•OI948 

•OI989 

•02033 

•98152 

•98100 

•98052 

•98011 

•97967 

67,522 

66.257 

64,982 

63.703 

62,422 

1 , 575,759 

1,508,237 

i 44 l, 98 o 

1 , 376,998 

1 , 313,295 

23-12 

22-55 

21-97 

21-40 

20-83 

45 

46 

47 

48 

49 

61,781 

60497 

59,221 

57,924 

56,637 

1,284 

1.286 

1.287 

1,287 

1,297 

•02078 

•02126 

•02174 

•02221 

•02289 

•97922 

•97874 

•97826 

•97779 

• 977 H 

61,139 

59,854 

58,568 

57 > 28 o 

55,989 

1,250,873 

1 , 189,734 

1,129,880 

1,071,312 

1,014,032 

to - 25 

19-67 

19-08 

18-50 

17-90 


60 - 


•- 


SOUTH INDIA ZONE-FEMALES 


Life Table — ( 1941—50)—contd . 


Age 

Livirlg 
at age 
x 

Dying 

between ages 
x and x-f 1 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 
x and x+i 

Living 
above age 

X 

Mean after 
life tioie at 
agex 

X 

lx 

dx 

qx 

Px 

Lx 

T, 

e 'x 

i 

2 

3 

4 

5 

6 

• 7 

8 

50 

55.340 

1,297 

•02344 

•97656 

54,691 

958,043 

17*31 

5 i 

54.043 

1,300 

• 02406 

*97594 

53,393 

903,351 

16*72 

52 

. 52,743 

1,306 

•02477 

•97523 

52,090 

849,959 

16*12 

53 

5 >,437 

1 , 3*6 

•02559 

*97441 

50,779 

797,869 

15*51 

54 

50,121 

1,346 

• 

•02686 

•97314 

49448 

747,090 

1491 

55 

48,775 

1,386 

•02842 

•97158 

48,082 

697,642 

14-30 

56 

47,389 

M 55 

•03071 

•96929 

46,661 

649,560 

13*71 

57 

45,934 

1,457 

•03172 

•96828 

45,206 

602,899 • 

13*13 

58 

44,477 

1,594 

•03584 

•96416 

43,680 

557,693 

12*54 

59 

42,883 

1,660 

•03871 

•96129 

42,053 

514,013 

ll *99 

60 

41,223 

1,724 

•04181 

•95819 

40,361 . 

471,960 

ii *45 

61 

39,499 

1,783 

•04515 

•95485 

38,608 

43 L 599 

10-93 

62 

37,716 

1,839 

•04875 

•951,5 

36,796 

392,991 

10-42 

63 

35,877 

1,888 

•05263 

•94737 

34,933 

356,195 

9*93 

64 

33,989 

1,931 

•05681 

•94319 

33,023 

321,262 

9*45 

65 

32,058 

1,965 

•06131 

•93869 

31,076 

288,239 

8-99 

66 

30,093 

i, 99 i 

•06617 

■93383 

29,097 

257,163 

8*55 

67 

28,102 

2,006 

•07138 

•92862 

27,099 

228,066 

8-12 

68 

26,096 

2,009 

• 07698 

•92302 

25,091 

200,967 

7*70 

69 

24,087 

1,999 

•08300 

•91700 

23,088 

175,876 

7*30 

70 

22,088 

1,976 

•08946 

•91054 

21,100 

152,788 

6-92 

71 

20,112 

1,939 

•09641 

•90359 

19,143 

131,688 

6*55 

72 

18,173 

1,888 

• 10387 

•89613 

17,229 

H 2,545 

6-19 

73 

16,285 

1,822 

• 1 1 186 

•88814 

15,374 

95 , 3 i 6 

5*85 

74 

14,463 

1,742 

•12043 

•87957 

13,592 

79,942 

5*53 

75 

I2J2I 

1,649 

• 12960 

• 87040 

11,897 

66,350 

5*22 

76 

11,072 

1,544 

•13942 

•86058 

10,300 

54,453 

4*92 

d A 

77 

9.528 

1,428 

•14992 

•85008 

8,814 

44,153 

4 * 63 

78 

8,100 

1,305 

• 16114 

•83886 

7,447 

35,339 

4*36 

79 

6,795 

1,176 

•I 73 I 1 

•82689 

6,207 

27,892 

4*11 

80 

5,619 

1,045 

•18590 

•81410 

5,096 

21,685 

3 ' 86 

81 

4,574 

912 

*19947 

•80053 

4,118 

16,589 

3*63 

82 

3,662 

783 

•21390 

•78610 

3,270 

12,471 

3*41 

83 

2,879 

660 

•22922 

•77078 

2,549 

9,201 

3*20 

84 

2,219 

545 

•*4545 

*75455 

1,946 

6,652 

3*00 

85 

1,674 

440 

•26262 

•73738 

M 54 

4,706 

2-81 

2*64 

86 

1,234 

346 

•28077 

•71923 

1,061 

3,252 

87 

888 

266 

•29988 

•70012 

755 

2,191 

2 47 

88 

622 

199 

•32000 

•68000 

522 

M 36 

2*31 

89 

423 

144 

•34111 

•65889 

351 

914 

2* 1/ 

90 

279 

IOI 

•36321 

•63679 

229 

563 

2-02 

1-88 

91 

178 

69 

•38627 

•61373 

x 44 

334 

92 

109 

45 

•41028 

•58972 

86 

190 

1*74 

163 

V • <0 

93 

64 

28 

•43518 

•56482 

50 

104 

94 

36 

17 

•40096 

•53904 

27 

54 

1 

95 

19 

9 

•487JI 

•51248 

15 

27 

1*42 
1-20 
f • 00 

96 

10 

5 

• 5 M 78 

•48522 

7 

12 

97 

5 

3 

.54265 

•45735 

4 

5 

0*50 

98 

2 

1 

•57098 

•42902 

I 

1 

99 

I 

I 

•59966 

•40034 

• •• 

••• 

••• 



WEST }INDIA ZONE-MALES 
Life Table — (1941—50) ^ 


Age 

Living 
at age 

X 

Dying 

between ages 
x andx+i 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 
x and x-f 1 

Living 
above age 

X 

Mean after 
life time 
at age x 

z 

lx 

dx 

q« 

'Pa 


Tx 

e*x 

1 

2 

3 

4 

5 


7 

8 

0 

1 

2 

3 

4 

146, m 

118,683 

'09,886 

108,138 

108,163 

27,839 

8,79S 

4,753 

2,967 

2,165 

•19000 
■07413 
■04326 
• 02822 
•02119 

•81000 
■92587 
• 95674 
•97178 
•97881 

133,373 

117,028 

\08,760 

104,217 

'01,348 

4,391,449 

4,457,876 

4,340,848 

4,232,088 

4,127,871 

31-33 

37-56 

39- 50 

40- 25 
40-40 

5 

6 

7 

8 

9 

100,000 

98,214 

96,587 

95,106 

93,758 

1,786 

1,627 

1481 

1,348 

1,227 

•01786 

•01657 

•01533 

•0I4I7 

•01309 

•98214 

•98343 

•98467 

•98583 

•98691 

• 

99,107 

97400 

95,847 

94432 

93,144 

4,026,523 

3,927416 

3,830,016 

3,734469 

3,639,737 

40*27 

39*99 

39-65 

39*27 

38-82 

10 

11 

12 

13 

14 

92,531 

9*4*0 

90,383 

89,439 

88,566 

1,121 

1,027 

944 

873 

813 

*01212 

•OII23 

•OIO44 

•OO976 

•00918 

•98788 

•98877 

•98956 

•99024 

•99082 

9L970 

90,897 

89,911 

89,002 

88,159 

3,546,593 
3.454,623 
3.363,726 
3,273,815 
3,184,813 * 

38-33 

37-79 

37-22 

36-60 

35-96 

*5 

16 

17 

18 

19 

1 87,753 
86,990 
86,267 
! 85,573 
84,897 

763 

723 

694 

676 

677 

•OO87O 

•OO83I 

•OO804 

•00790 

•00797 

•99*30 

•99169 

•99196 

•99210 

•99203 

87,371 

86,628 

85,920 

85,235 

84,559 

3.096.654 
3,009,283 

2.922.655 
2,836,735 
2,751,500 

35*29 

34-59 

33*88 

33-15 

32-41 

20 

21 

22 

23 

24 

84,220 

83,535 

82,834 

82,111 

81,361 

685 

701 

723 

750 

782 

•OO813 

•OO839 

•00873 

•00914 

•OO961 

•99187 

•99l6l 

•99127 

•99086 

•99039 

83,878 

83,185 

82472 

8r,736 

80,970 

2,666,941 

2,583,063 

2499,878 

24*7,406 

2,335,670 

31-67 

30-92 

30-18 

29-44 

28-71 

25 

26 

27 

28 

29 

• 

80,579 

79,760 

78,900 

77,993 

77,032 

819 

860 

907 

961 

1,021 

•0I0I6 

•OIO78 

•OII5O 

•01232 

•OI325 

•98984 

•98922 

•98850 

•98768 

•98675 

80,169 

79,330 

78,447 

77,5*3 

76,522 

2454,700 

2,174,53* 

2,095,201 

2,016,754 

*,93944* 

27-98 

27-26 

26-56 

25-86 

25-17 

30 

31 

32 

33 

34 

76,011 

74,928 

73,782 

72,574 

71,303 

1,083., 

1,146 

I,2d& 

1,271 

1,337 

•OI425 

•01529 

•OI637 

•01752 

•01875 

•98575 

•98471 

•98363 

•98248 

•98125 

75470 

74,355 

73478 

71,939 

70,634 

1,862,719 

1,787,249 

1,7*2,894 

1,639,716 

*,567,777 

24-51 

23-85 

2322 

22-59 

21-99 

35 ' 

36 

37 

38 

39 

69,966 

68,565 

67,101 

65,585 

64.035 

1401 

M64 

1,516 

L550 

1,566 

• 02002 
•02135 
•02259 

•O2363 

•O2446 

•97998 

•97865 

•97741 

•97637 

•97554 

69466 

67,833 

66,343 

64,810 

63452 

*497443 

*427,877 

1,360,044 

*493,70* 

1428,891 

21*40 

20-83 

20-27 

19-73 
19- 19 

40 

4X 

42 

43 

44 

62,469 

60,892 

59,303 

57,702 

56,093 

1,577 

1,589 

1,601 

1,609 

1,615 

•02524 

•02610 

•02700 

•O2789 

•02880 

•97476 
•97390 
•97300 
•9721 I 
•97120 

61,681 

60,097 

58,503 

56,897 

55485 

*>165,639 

*,*03,958 

1,043,861 

985,358 

928,461 

18-66 

18-13 

17-61 

17-08 

1655 


45 

46 

47 

48 

49 


J4>478 

53,856 

51,236 

49,583 

47,920 


1,622 

1,630 

1,643 

1,663 

1,690 


•02977 

•03084 

•03207 

•03353 

•03527 


•97023 

•96916 

•96793 

•96647 

•96473 


53,667 

52,041 

50405 

48,752 

47,075 


873,176 

819,509 

767468 

717,063 

668,311 


16 03 
15*50 
14*98 
14*46 
13*95 
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WEST INDIA ZONE-MALES 
Life Table— (1941— 50) — contd. 


Age 

Living 
at age 
x 

Dying 

between ages 
x and x-fi 

Mortality 

iate 

Survivance 

rate 

Living 
between ages 
x and x+i 

Living 
above age 

X 

Mean after 
life time at 
agex 

x 

lx 

dx 

q* 

Pi 

Lx 

T x ' 

e°x 

i 

2 

3 

4 

5 

6 

7 

8 

50 

46,230 

1,729 

•03740 

•96260 

45,365 

621,236 

13*44 

5* 

44,501 

1,812 

•04072 

•95928 

43,595 

575,871 

12*94 

52 

42,689 

1,844 

•04319 

•95681 

41,767 

532,276 

12*47 

53 

40,845 

1,883 

•04610 

•95390 

39,904 

490,509 

12*01 

54 

38,962 

1,917 

•04919 

•95081 

38,004 

450,605 

n-57 

55 

37,045 

1,931 

•05213 

•94787 

36,080 

412,601 

ix # 13 

5 6 

35, ”4 

1,934 

•05508 

•94492 

34,147 

376,521 

10-72 

57 

33,i8o 

i,93i 

•05821 

•94179 

32,214 

342,374 

10-32 

5 8 

31,249 

1,922 

•06150 

•93850 

30,288 

310,160 

9’ 93 

59 

29,327 

1,906 

•06498 

•93502 

28,374 

279,872 

9*54 

60 

27,421 

1,883 

•06866 

•93134 

26479 

251498 

9*17 

61 

25.538 

1,853 

•07254 \ 

•92746 

24,612 

225,019 

8*8z 

62 

23.685 

1,814 

•07660 

•92340 

22,778 

200407 

8-46 

63 

21,871 

1,769 

•08090 

•91910 

20,986 

177,629 

8-12 

64 

20,102 

1,717 

•08540 

•91460 

19,244 

156,643 

7.79 

65 

18,385 

1,658 

•09016 

• 90984 

17,556 

137,399 

7*47 

66 

a 

16,727 

1,592 

•09518 

•90482 

15,931 

119,843 

7* x6 

67 

15,135 

1,520 

• 10046 

•89954 

14,375 

103,912 

6-87 

68 

^ _ 

13,615 

1,443 

• 10602 

•89398 

12,893 

89,537 

6-58 

69 

12,172 

1,362 

•1 1186 

•88814 

11,491 

76,644 

6-30 

70 

10,810 

1,276 

•1 1802 

•88198 

10,172 

65,153 

6-03 

71 

9,534 

1,187 

•12448 

•87552 

8,941 

54,98i 

5-77 

72 

8,347 

1,096 

•13126 

•86874 

7,799 

46,040 

5*52 

73 

7,251 

1,003 

•13836 

•86164 

6,749 

38,241 

5-27 

74 

6,248 

9ii 

•14584 

•85416 

5,793 

3 M92 

5-04 

75 

5,337 

820 

•15366 

•84634 

4,927 

25,699 

4-81 

76 

4,517 

73i 

•16188 

•83812 

4,151 

20,772 

4-60 

77 

3,786 

646 

•1705 1 

•82949 

3,463 

16,621 

4*39 

78 

3,140 

564 

•17952 

•82048 

2,858 

13,158 

4*19 

79 

2,576 

487 

•18898 

•81102 

2,333 

10,300 

4-00 

80 

2,089 

416 

• 19890 

•801 10 

1,881 

7,967 

3-81 

81 

1,673 

350 

•20923 

•79077 

f 1,498 

6,086 

3-64 

82 

1,323 

291 

•22000 

•78000 

* 1,178 

4.588 

3-47 

83 

1,032 

239 

•23127 

•76873 

912 

3.4IO 

3-30 

84 

793 

193 

•24300 

•75700 

697 

2,498 

3*15 

85 

600 

153 

•25521 

•74479 

. 524 

X,8oi 

3*oo 

86 

447 

120 

•26795 

•73205 

387 

1,277 

2*86 

87 

327 

92 

•28118 

•71882 

281 

890 

2*72 

88 

235 

69 

•29494 

•70506 

200 

609 

2-59 

89 

166 

51 

•30920 

•69080 

141 

-409 

2-46 

90 

”5 

37 

•32400 

•67600 

97 

268 

2-33 

91 

78 

26 

•33930 

•66070 

65 

171 

2*19 

92 

52 

18 

•35514 

•64486 

43 

106 

2-04 

93 

* 34 

13 

•37149 

•62851 

*7 

63 

1-85 

94 

21 

8 

•38832 

•61168 

17 

36 

1*71 

95 

13 

6 

•40567 

•59433 

10 

19 

1-46 

96 

7 

3 

•42349 

•5765X 

5 

9 

1*29 

97 

4 

2 

•44176 

•55824 

3 

4 

1-00 

98 

2 

1 

•46049 

•53951 

I 

z 

0-50 

99 

I 

I 

•47960 

•52040 

# •• 

• •• 

• •• 
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WEST INDIA ZONE-FEMALES 
Life Table— (1941— 50) 



Living 
at age 
z 


Dying 

between ages Mortality 
x and x+ i rate 


Living 

Survivance between ages 
rate xandx+i 


Living Mean after 

above age life time at 

x age x 


z 

lx 

dx 

q* 

P* 

Lx 

T, 

C°x 

I 

2 

3 

4 

5 

6 

7 

8 

0 

1 

2 

3 

4 

147.001 

120,541 

HOMO 

105,66'J 

102.363 

26.460 

0,572 

5.300 

3,306 

2,363 

•18000 
•07041 
•04776 
03120 
• 02303 

‘82000 
•02050 
• 95224 
• 06171 
•07602 

120.506 

115.350 

108,182 

104.000 

101,221 

4,547.202 

4.417,006 

4.302,346 

4.104,164 

4,000.164 

30-03 
36 65 
38-77 
30-60 
30-06 

* 

6 

7 

8 

9 

100,000 

98,098 

96,405 

94.898 

f 93>557 

1,902 

1,693 

L 507 

>,341 

1,194 

•01902 

•01726 

•01563 

•01413 

•01276 

•98098 

•98274 

•9*437 

• 9 * 5*7 

•98724 

* 99,049 
97,252 
95,651 

94,228 

92,960 

3,988,943 

3,889,894 

3 , 792,642 

3.696,991 

3,602,763 

39-89 

3965 

39-34 

38-96 

38-51 

10 

11 

12 

*3 

14 

92,363 
_ 91,295 
• 90,336 
89,469 
88,676 

1,068 

959 

867 

793 

733 

•01156 

•01050 

.00960 

•00886 

•OO827 

•98844 

•98950 

•99040 

•99114 

99173 

91,829 
90,815 
. 89,903 
89,072 
88,310 

3 , 509,803 

3 , 417,974 

3 , 327,159 

3 , 237,256 

3,148,184 

38-00 

37-44 

36-83 

36-18 

35-50 

15 

16 

17 

18 

19 

87,943 

87,258 

86,605 

85,962 

85,316 

685 

a 53 

643 

646 

670 

•00779 

•00748 

.00742 

•00752 

•00785 

•99221 

•99252 

•99258 

•99248 

.99215 

87,600 

86.932 

86,283 

85,639 

84,981 

31059,874 

2 , 972,274 

2,885,342 

2 , 799,059 

2 , 713,420 

34 79 

34-06 

33-32 

32-56 

3 l- 8 o 

20 

21 

22 

23 

24 

84,646 

83,938 

83,180 

82,364 

81,484 

708 

758 

816 

880 

950 

•00837 

•00903 

•00981 

•01069 

•01166 

•99163 

•99097 

•99019 

•98931 

•98834 

84,292 

83,559 

82,772 

81,924 

81,009 

2,628,439 

2 , 544,147 

2,460,588 

2 , 377 , 8 l 6 

2,295,892 

31*05 

30-31 

29-58 

28-87. 

28-18 

25 

26 

27 

28 

29 

80,534 

79,510 

78,409 

77,231 

75,976 

1,024 

1,101 

1,178 

1,255 

1,329 

•01272 

•01385 

•01503 

•OI625 

•01749 

•98728 

•98615 

•98497 

•98375 

•98251 

80,022 

78,960 

77,820 

76,603 

75,312 

2,214,883 

2,134,861 

2 , 055,901 

I, 978 ,o 8 i 

1 , 901,478 

27-50 

26-85 

26-22 

25 - 6 l 

25-03 

30 

31 

32 

33 

34 

74,647 

73,247 

71,782 

70,260 

68,704 

1,400 

1,465 

1,522 

L 556 

1,569 

•01875 

•02000 

•02120 

•02214 

•02284 

•98125 

•98000 

•97880 

•97786 

*97716 

73,947 

72,514 

71,021 

69,482 

67,920 

1,826,166 

1 , 752,219 

1 , 679,705 

1,608,684 

1 , 539,202 

24-46 

23-92 

23-40 

22-90 

22-40 

35 

36 

37 

38 

39 

^ 7.135 

65,561 

63.985 

62,408 

60,828 

L 574 

1,576 

L 577 

1,580 

1,585 

•O2345 

•02404 

•O2465 

•02531 

•02605 

•97655 

•97596 

*97535 

•97469 

•97395 

66,348 

64,773 

63,196 

.61,618 

60,036 

1,471,282 

1 , 404,934 

1,340,161 

1,276,965 

', 215,347 

21*92 

21-43 

20-94 

20-46 

1998 

40 

41 

42 

43 

44 

59,243 

57,654 

56,062 

54470 

52,883 

1,589 

L 592 

L 592 

1,587 

1,584 

•02682 

•02761 

•O2839 

•O2913 

•O2996 

•97318 

•97239 

• 97 i 6 i 

•97087 

•97004 

58,448 

56,858 

55,266 

53,677 

52,091 

1 , 155 , 3 H 

1,096,863 

1,040,005 

984,739 

931,062 

19-50 

1902 

18-55 

18-08 

17*61 

45 

46 

47 

48 

49 

51499 

49,716 

48,136 

46,557 

44 , 98 o 

1,583 

1,580 

L 579 

L 577 

L 575 

•O3085 

•03179 

■03280 

•03387 

•O35OI 

•96915 

•96821 

•96720 

•96613 

•96499 

50,507 

48,926 

47,347 

45,768 

44,193 

878,971 

828,464 

779,538 

732,191 

686,423 

17-13 

16-66 

16- 19 

15-73 

15*26 





WEST INDIA ZONE-FEMALES 
Life Table— (1941 — 50) — contd . 


Age 


Living Dying 

at age between ages Mortality Survivane 
x xandx-fi rate rate 


Living 
between ages 
x and x+i 


Living 
above age 
x 


Mean after 
life time at 
agex 


X 

lx 

d. 

qx 

Px - 

u 

Tx 

ex' 

I 

2 

3 

4 

5 

6 

7 

8 

50 

43.405 

1,573 

•03624 

•96376 

42,618 

642,230 

14-80 

51 

41,832 

i,57l 

•03755 

•96245 

4 *,047 

599,6*2 

*4*33 

52 

40,261 

1,569 

•03897 

•96103 

39,476 

558,565 

I3*87 

53 

38,692 

1,564 

•04041 

*95959 

37,910 

5*9,089 

I3-42 

54 

37,128 

L557 

•04194 

•95806 

36.350 

481,179 

12*96 

55 

35,571 

L550 

•04358 

•95642 

34,796 

444,829 

12* 5* 

56 

34,021 

L544 

•04538 

•95462 

33.249 

4*0,033 

12-05 

57 

32,477 

L54I 

. *04745 

•95255 

31,706 

376,784 

ii*6o 

58 

30,936 

1,548 

•05004 

•94996 

30,162 

345,078 

II- 15 

59 

29,388 

1,568 

•05335 

•94665 

28,604 

3*4,916 

io- 72 

60 

27,820 

L575 

•05661 

•94339 

27,033 

286,312 

10-29 

61 

26,245 

1,576 

•06006 

*93994 

25,457 

259479 

9-88 

. 62 

24,669 

1,572 

•06371 

•93629 

23,883 

233,82# 

9-48 

63 

23,097 

i, 56 x 

•06758 

•93242 

22,316 

209,939 

909 

64 

21,536 

1,544 

C, -07168 

•92832 

20,764 

*87,623 

8-7* 

65 

19,992 

1,519 

•07600 

•92400 

19,233 

166,859 

8*35 

66 

18,473 

1,489 

•08060 

•91940 

17,728 

147,6*6 

7*99 

67 

16,984 

1,45* 

•08545 

•9M55 

16,259 

129,898 

7*65 

68 

15,533 

1406 

•09051 

•90949 

*4,830 

1*3.639 

7-3* 

69 

14,127 

L356 

•09600 

•90400 

*3,449 

98,809 

6-99 

70 

12,771 

1,300 

•10181 

•89819 

12,121 

85,360 

6-68 

7* 

IM7I 

1,237 

•10786 

•89214 

*0,853 

73439 

6- 38 

72 

10,234 

1,169 

•I 1426 

•88574 

9,649 

62,386 

6**o 

73 

9,065 

1,097 

•12X00 

•87900 

8,5*6 

52,737 

5*82 

74 

7,968 

1,021 

•I28I2 

•87188 

7458 

44,22* 

5*55 

75 

6,947 

942 

•13560 

•86440 

6476 

36,763 

5*29 

76 

6,005 

862 

•14350 

•85650 

5.574 

30,287 

504 

77 

5, M3 

781 

•I518: 

•84818 

4.752 

24,7*3 

4-8* 

78 

4,362 

700 

•I6056 

•83944 

4»oi2 

*9.96* 

4- 58 

79 

3,662 

622 

• 16976 

•83024 

3,35* 

*5,949 

436 

80 

3,040 

545 

•17944 

•82056 

2,768 

*2,598 

4*4 

81 

2,495 

473 

•1896O 

•81040 

2,258 

9,830 

394 

82 

2,022 

405 

•20026 

•79974 

1,820 

7,572 

3*74 

83 

1,617 

342 

•2II44 

•78856 

*446 

5,752 

3- 56 

84 

1,275 

285 

•22315 

•77685 

*,*32 

4.305 

3-38 

85 

990 

233 

•23540 

•76460 

874 

3, *74 

3*2* 

86 

757 

188 

•24822 

•75*78 

663 

2,300 

3*04 

87 

569 

M9 

•26X63 

•73837 

49* 

*,637 

2-88 

88 

420 

116 

•27560 

•72440 

362 

*,*43 

2-72 

89 

304 

89 

•29017 

•70983 

260 

781 

2-57 

00 

215 

66 

•30534 

•69466 

182 

52* 

2-42 

y 

91 

149 

48 

•32X11 

•67889 

*25 

339 

2*28 

92 

XOI 

35 

•33749 

•66251 

83 

2*4 

2X2 

93 

66 

24 

•35444 

•64556 

54 

*3* 


94 

42 

16 

•37199 

•62801 

34 

77 

1-83 

95 

26 

IX 

•39013 

•60987 

21 

43 

1-65 

96 

15 

7 

•40883 

'59**7 

12 

22 

*•47 

97 

8 

4 

•42809 

•57*9* 

6 

10 

*•25 

98 

4 

2 

•44788 

•552*2 

3 

4 

x-oo 

99 

2 

X 

•46814 

•53186 

x 

X 

0*50 

JOO 

* X 

X 

•48888 

•5x112 


• •• 

• • 
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CENTRAL INDIA ZONE-MALES 
Life Table— (1941 50) 
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CENTRAL INDIA ZONE-MALES 
Life T able — (1941-50) — contd- 


Age 

Living 
at age 

X 

Dying 

between ages 
x and x+i 

Mortality 

rate 

Survivance 

rate 

Living 
between ages 
xand x+i 

Living 
above age 

X 

• 

Mean aftei 
life time at 
agex 

X 

lx 

dx 

q* 

P* 

Lx 

T, 

C°x 

I 

2 

3 

A 

* 

f, 

n 

0 


345678 


50 

42.258 

SI 

40,684 

52 

39.095 

53 

37.494 

54 

35.886 

55 

34.275 

<6 

32,664 

57 

31.031 

5 « 

29.381 

59 

27,720 

60 

26.0*4 

61 

24.389 

62 

22,732 

63 

21,091 

64 

19-473 

6 5 

f-,886 

((> 

16,338 

67 

14.836 

68 

13.388 

69 

12,002 

70 

10,682 

71 

9.435 

72 

8,266 

73 

7.180 

74 

6,180 

75 

5.267 

76 

4.442 

77 

3.705 

78 

3.054 

79 

2,486 

80 

1,997 

8t 

I, 5 «l 

82 

1,233 

83 

946 

84 

713 

85 

528 

86 

3»3 

«7 

272 

88 

189 

89 

128 

• 

90 

84 

91 

54 

92 

33 

93 

20 

94 

it 

95 

6 

96 

3 

97 

2 

98 

1 


*>574 

•03724 

1,589 

•03905 

1,601 

•04096 

I, 6 o 5 > 

•04289 

1,61 1 

•04489 

1 .611 

•04700 

1,633 

•04999 

l,6so 

•05316 

1,661 

•05653 

1.666 

•C6009 

1,665 

•06388 

1.657 

•06790 

1,641 

•07216 

1,618 

• 07668 

*.587 

•08147 

1,548 

•08654 

1,502 

•09191 

1,448 

•09760 

1.386 

• 10350 

1.320 

• 10998 

1,247 

• 1 1672 

1,169 

•12383 

1,086 

•I 3 I 34 

1,000 

•13926. 

913 

•14763 

825 

•15645 

737 

• 16574 

651 

'*7554 

568 

•1X5S4 

489 

• I966X 

416 

•20810 

348 

•22004 

287 

•23257 

233 

• 2456 '/ 

185 

•25942 

*45 

> 

•27378 

in 

•28875 

83 

•30437 

61 

•32062 

44 

•33752 

30 

•35510 

21 

•37327 

13 

' 39206 

9 

•41145 

5 

•43144 

3 

•45198 

1 

•47304 

1 

•49458 

I 

•5I656 


•96276 

4*, 471 

•96095 

39.889 

•95904 

38,295 

*95711 

36.690 

• 955*1 

35,080 

•95300 

33,470 

•95001 

3*.847 

•94684 

30,206 

•94347 

2 $,SSl 

• 9399 * 

26,887 

•93612 

25,221 

•93210 

23,561 

•92784 

21,911 

•92332 

20,282 

• 9*853 

18,680 

•9*346 

I 7 .H 2 

• 90809 

15,587 

•90240 

14.112 

• 89650 

12,695 

•89002 

1 *,342 

•88328 

10.0*5 

•S7617 

8.851 

•86866 

7,723 

•86074 

6380 

•85237 

5.723 

•84355 

4.854 

•83426 

4,073 

•82446 

3,380 

•$Ul6 

2.770 

•80332 

2,241 

• 79*90 

1,789 

* 77996 

1.407 

•76743 

1,090 

* 7543 * 

829 

•74058 

621 

•72622 

455 

• 7 H 25 

328 

•69563 

230 

•67938 

>59 

•66248 

106 

•64490 

69 

•62673 

43 

•60794 

27 

•58855 

*5 

•56856. 

9 

•54802 • 

4 

•52696 

3 

•50542 

X 

•48344 

••• 


586427 

13*88 

544,956 

* 3*39 

505,067 

12*92 

466,772 

12-44 

430,082 

”•99 

395,002 

II -53 

361,532 

11*07 

329,685 

10*63 

299.479 

io- 19 

270,9^8 

9-77 

244,04* 

9-37 

2 1 8,820 

903 

195.259 

8*59 

173.348 

8*22 

153,066 

7*86 

134.386 

7*51 

* 17 , 2 %* 

7* 18 

101,687 

6*85 

87,575 

6*54 

74,880 

6*24 

03,538 

3*95 

53.480 

5*67 

44.629 

5-40 

36,906 

5- *4 

30,226 

489 

24,503 

465 

19.649 

4-42 • 

* 5,576 

4-20 

12,196 

3*99 

9,426 

3-79 

7 . 185 * 

3*6o 

5.396 

3 * 4 * 

3,989 

3-24 

2.899 

306 

2,070 

2*90 

*,449 

2*74 

994 

2*60 

666 

2*45 

436 

2 * 3 * 

277 

2* 16 

171 

2*04 

102 

1-88 

59 

1-79 

32 

l-6o 

*7 

1*55 


« 1-33 

4 *'33 

I 0-50 

••• 
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CENTRAL INDIA ZONE-FEMALES 
Life Table — (1941 -SO) 
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CENTRAL INDIA ZONE-FEMALES 
Life Table (1941-50) — contd 


Age 

Living 
at age 

X 

Dying 
between age 
xand X-M 

Mortality 

rate 

Sutvivance 

rate 

Living 
between ages 
x and x + i 

Living 
above age 

X 

> 

Mean after 
life time at 
agex 

X 

lx 

dx 

q* 

P* 

L, 

Tx 

c°x 

1 

2 

3 

4 

5 

6 

7 

8 

50 

43>13I 

1*395 

•03234 

•96766 

42,434 

648,225 

15-03 

51 

41*736 

1*397 

•0334^ 

96653 

41*038 

605,791 

1451 

52 

40.339 

1*399 

• 03468 

■96532 

39.639 

564.753 

14-00 

^3 

38.940 

MOI 

■03598 

•96402 

38*239 

525.114 

1349 

54 

37,539 

1.405 

•03743 

•96257 

36,837 

486,875 

12*97 

55 

36*134 

1*409 

•03899 

•96101 

35.429 

450,038 

1245 

56 

34*725 

1.432 

•04125 

■95875 


414.609 

II-94 

57 

33*293 

1.457 

•04376 

•9S624 

32.565 

380,600 

11*43 

5* 

31*836 

1.493 

•04690 

•95310 

31.089 

3*3.035 

10-93 

>9 

30*343 

1,544 

• 05087 

•94913 

29*571 

316,946 

10-45 

5o 

28,799 

1,588 

•05513 

•94487 

28,005 

287.375 

9*98 

6i 

27,211 

1,608 

•05906 

•94094 

26,407 

259,370 

9*53 

62 

25,603 

1.620 

• 06326 

•93674 

24*793 

232,963 


63 

23,983 

1 ,626 

•06776 

•93224 

23*170 

208,170 

8-68 

64 

22,357 

% 

1,623 

•07256 

•92744 

21.545 

185,000 

8-27 

6< 

20,734 

1,61 1 

•07766 

•92234 

19.929 

163455 

7-88 

66 

19*123 

1,590 

•08314 

•91686 

18,328 

M3.526 

7*51 

67 

17,533 

1,560 

•08896 

.•91104 

16,7:3 

125,198 

7 14 

68 

15*973 

1,520 

•09516 

•90484 

15,2:3 

108,445 

6-79 

69 

14,453 

1*472 

• 10180 

• 89820 

13.717 

93432 

6-45 

70 

12,981 

1*413 

• 10883 

•89117 

12,275 

79.515 

. 613 

71 

11,568 

1,347 

• 11636 

•8X364 

10.89^ 

67,240 

5-8i 

72 

10,221 

1,272 

•12436 

•87564 

9.585 

56.345 

5 51 

73 

8,949 

1,189 

• 13286 

•86714 

8,354 

46.760 

5-23 

74 

7,760 

1,101 

•14188 

•85812 

7.210 

38406 

495 

75 

6,659 

1*009 

•15150 

•84850 

6*155 

31.196 

4-68 

76 

5,650 

9U 

•16166 

•83834 

5,193 

25.041 

4*43 

77 

4*736 

817 

•17248 

•82752 

4.328 

19,848 

419 

78 

3.919 

721 

•18388 

•X1612 

3*559 


396 

79 

3*198 

627 

• 19600 

•80400 

2,885 

11,961 

3-74 

80 

2,571 

537 

•20870 

•79130 

2,302 

9*076 

3-53 

81 

2,034 

452 

•22220 

* 7"78o 

1,808 

6,774 

3*33 

82 

1,582 

375 

•23643 

•76357 

1*394 

4*966 

3«4 

83 

1,207 

304 

•25142 

•74x5* 

1*055 

3,572 

2-96 

84 

903 

242 

•26717 

•732S3 

782 

2,517 

2-79 

85 

661 

188 

•28372 

•71628 

567 

1,735 

2-63 

86 

473 

M 3 

•30108 

•69892 

401 

1,168 


«7 

330 

106 

•31922 

•6S078 

277 

767 

2-33 

88 

224 

76 

•33819* 

• 66 1 8 1 

186 

490 

219 

89 

148 

53 

*35797 

•64203 

122 

304 

205 

90 

95 

36 

•37846 

•62154 

77 

182 

1-92 

91 

59 

24 

•399^0 


47 

105 

1 • 7# 

92 

35 

15 

•42190 

•57810 

27 

58 

1*66 

93 

20 

9 

•44473 

•55527 

16 

31 

1-55 

94 

11 

5 

•46822 

•53178 

9 

15 

1-36 

95 

6 

. 3 

•49235 

•50765 

4 

6 

1*00 

96 

3 

2 

•52801 

*47199 

2 

2 

0*67 

97 

I 

t 

•54218 

•45782 

• • • 

• • • 
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Table B— Expectation of Life and Mortality Rates for Maximum and Minimum Infant 

Mortality Rates 


Ail-Indla Males 




0 


qx 

CX 

q* < 


16000 

06009 



33*67 

39- 02 

40- 49 
4099 
41*02 


•25000 

•06319 

•03728 

•02537 

•01993 


29*87 

38*75 

40*34 

40-88 

40*93 


All-India Females 



•14500 

•07950 

•04871 

•03252 

•02467 


32-85 

37*35 

39*54 

40*54 

40*89 


•22500 
•08198 
• 04966 
•03303 
•02577 


29-62 

37*13 

39- 4: 
40*45 

40- 81 


North India Zone Males 



qx 

Cl 

qx 

ex 

•12500 

35-46 

•2*500 

31*20 

•06054 

39-47 

•06371 . 

39*19 

•03613 

40-98 

•03731 

40-82 

•02434 

41*50 

•02497 

41-39 

•01890 

41-52 

•01930 

41*44 


North India Zone Females 


%=H5 


•1 1500 
•06708 
•04x13 
•02769 
•02107 


35-8i 

39-41 

41*21 

41*96 

42-14 


q & =*2 


•20000 

•06962 

•04209 

•02820 

•02140 


32*20 
39- 18' 
41*08 
41*86 
4206 


East India Zone Males 


East India Zone Females 



•16000 

•07405 

•04605 

•03244 

•02616 


30*58 

35*34 

37*13 

37- 90 

38- 16 


•25000 

•07704 

•04718 

•03303 

•02656 


27-14 

35-10 

37- oo 
37* 80 

38- 08 


•14500 

•08195 

•05268 

•03738 

•02986 


2936 

33-27 

35- 20 

36- 13 

36-51 


•22500 

•08441 

•05363 

•03788 

•03019 


26-47 

33-07 

35- 08 

36- 04 
36-44 


South India Zone Males 


South India Zone Females 




000 

36-64 

# * 

4 

W 

43-56 

• 

*< 

1242 

44-02 

•1 

1172 

44-48 


[681 

44-46 

•1 


5000 

5827 

3358 

2235 

1718 


32*50 

42- 27 

43- 86 

44- 36 
44-37 


14500 

06149 

*03683 

02432 

01820 


37-67 

43- oo 

44- 79 
45*49 

45- 61 


•22500 

•06408 

•03780 

•02484 

•01851 


33-96 

42*75 

44*65 

45*38 

45*53 








Table B— Expectation of Life and Mortality Rates for Maximum and Minimum Infant 


Mortality Rates — contd. 




West India Zone Males 


West India Zone Females 


Age 

qo --*6 


qo=*25 


>•145 ' 

q 0 ° 

•«25 

X 

qi 

0 

Cl 

qx 

0 

Cx 

qx 

0 

Cl 

Qx 

0 

Cx 

0 

•16000 

32-48 

•25000 

2893 

•14500 

3230 

•22500 

29*12 

X 

•07321 

37*58 

•07620 

37*39 

•07837 

3 «- 71 

•08086 ' 

36*49 

2 

•04291 

39-50 

•04405 

39*38 

*04737 

38-79 

•04833 

38-66 

3 

•02803 

40-24 

•02865 

40-14 

•03108 

39-69 

•03159 

39-60 

4 

•02106 

40-39 

•02146 

40-30 

•02295 

39 95 

•02323 

39-88 


Central India Zone Malci 



Central India Zone Females 


Age 

q 0 = 

•230 


q 0 =*3 

q 0 ; 

= •205 

f** 

M 

V • 

II 

c r 


X 

qx 

Cx 

qx 

0 

c* 

qx 

0 

Cx 

qx 

• 

Cx 

0 

•23000 

2622 

•30000 

23*70 

•20500 

26-37 

•27500 

23*92 

I 

•09825 

32-95 

•10082 

32-75 

•12x61 

3206 

• 12386 

31*87 

2 

•05875 

35*50 

•05976 

35*37 

•07503 

3544 

•07595 

35*32 

3 

•03879 

36*68 

*03934 

36*59 

•04872 

37*27 

•04924 

37-18 

4 

•02932 

37*14 

•02969 

37*07 

•03508 

38-26 

• 0354 ^ 

38-08 
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